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PROGRESS OF WORK (C. A. C. Gardner)
A review of NCRPIS programs was conducted in April, 2001. The review team

expressed appreciation for the devel opnental |egacy of the station, and
also that IMIT know edge and responsibilities are not overly concentrated
in a single individual within the organization. The reviewers recomended
that we identify and aggressively pursue ways to ensure that the curators’
efforts are recogni zed for their scholarly contributions, and that we track
and anal yze the human, financial and other resources needed to regenerate
and maintain the collections on a by-crop basis. An in-depth analysis of
resources needed to acconplish regenerations, ensure availability of
gernplasmin the future, and resolve backl ogs was conducted internally.
Results of this analysis are being used to devel op proposals for future
resource all ocations, devel opnent of collaborative regeneration

rel ati onships, and in planning for additional greenhouse facilities.

The integration of the GEM Project into our unit progressed, with the
hiring of a new coordinator/geneticist, Mke Blanco; additional project
staff are needed.

Per sonnel changes:

C ndy McCutcheon was hired as a term part-time Office Automation Clerk in
Mar ch.

Scott Wke, Biological Science Technician, resigned in June.

Interviews were conducted for the GEM coordi nator position in Decenber.
Constructi on:

Facility inprovenments included the addition of a new cold storage area,
expansi on of the fire suppression system a large addition to the machine
shed which will house dryers and plant materials storage prior to
processi ng, and renovation of existing |ab/office space to provide nore
of fices, an inproved digital imaging room and an archival docunents
storage area.

Equi pnent :

Field and | ab equi pment purchases included vehicles, irrigation, viability

testing and safety itens. W replaced the Kool -Cel cooling system and
installed a trellis systemin the Entonol ogy greenhouse.

PROGRESS | N GERMPLASM AND | NFORMATI ON MANAGEMENT, RESEARCH, AND EDUCATI ON
(C. A Gardner)

(Part 1V. summarizes the acconplishments and progress presented in greater



detail in the individual staff reports later in the docunent.)
Acqui si tion:

In 2001, we acquired 986 new accessi ons, which increased NC-7's collection
hol dings to 47,098, representing over 300 genera and 1,800 species. The
acquisitions included 676 nmi ze accessions; the remai nder included Daucus,
Cucum s, Brassica, cultivated Helianthus, Amaranthus, Spinacia, new
ornanental s and m scel | aneous unbels. Sone of the gernplasm was acquired
as a result of collection trips by vegetable geneticist Phil Sinon in

Pol and, Alan Wiittenore’'s exploration to the Russian Far East,

col | aborators funded through a Plant Exploration grant in Turkneni stan, and
from I ndi ces Sem num

Regenerati on and Mi nt enance:

Regeneration efforts were conducted in Ames, |A Parlier, CA Davis, CA
(Sakata Seeds), Puerto Rico and Hawaii (NC 7 and Pioneer Hi-Bred), I|daho
(Sem ni s Vegetabl e Seeds), Oregon (Sunseeds) and the Netherlands (Bejo
Zaden B.V.). Increases were attenpted of over 1900 accessi ons usi ng hand-
or insect pollinator- controlled pollination techniques; over 1500 of these
regenerations were harvested. The 2001 grow ng environnment was hot and
dry, which affected growth and seed quality of sone crops. Viability
testing is still in progress for sone seed lots prior to storage
Management of foliar |eaf diseases was an issue for several crops. A
Stewart’s bacterial wilt nanagenent plan was inplenmented for naize,

consi sting of Gaucho insecticide seed treatnent, nonitoring for flea
beetl es and spraying as needed. This greatly enhances our ability to
produce seed which nmeets phytosanitary certification standards for export.
Across crops, seed harvest ampunts were generally average or above.
Taxonom ¢ re-identification was acconplished for 159 accessions in 2001
Over 3,100 accessions, or 7% of our holdings, were tested for viability in
2001, including the entire Panicum collection.

Di stribution

Over 11,621 NC-7 accessions were distributed in 2001, representing 738

orders. Interest in Echinacea and teosinte renains high, as reflected by
gernpl asmrequests, and also in the Brassica accessions involved in
phyt orenedi ati on investigations. |In general, requests are increasingly

targeted nore specifically for certain accessions or accessions having
specific characteristics or traits.

Eval uati on and Characterization

Over 20,167 accessi on observations on a wide array of descriptors were

| oaded into the GRIN database in 2001. A draft descriptor list for

Echi nacea was refined, and data collection conpleted on a three-year caged
planting. A new descriptor |list was approved for Melilotus; new descriptor
lists for Cucumis and Cucurbita are belng devel oped in conjunction with CGC
menbers and ot her curators. Oracle forms will be devel oped in-house to
assist in the loading of characterization data to GRIN as these lists are
approved.

Many of the tree and shrub seed accessions collected in 1999 in the Ukraine
are being cultivated for long-termtesting in the NC-7 trials.

Eval uation of sunflower for resistance to sunflower noth, and maize for

Eur opean corn borer were conducted. The effectiveness of three bee species
was eval uated for pollination of sunflower. Evaluation of data fromthree
years of testing for resistance of Brassica accessions to green peach aphid
was conpl et ed



Al Cucurbita and Cucum s seedlings were screened for squash nosaic virus
i nfection using ELISA techniques prior to field transplantation; infected
seedl ings were elimnated.

The mai ze curator provided stover sanples of over 500 accessions to a DOE

i nvestigator for energy production assays. |If analyses are productive,
this collaboration is expected to continue. Evaluation data will be posted
to the GRI N dat abase when avail abl e.

Substantial effort was devoted to inproving our digital inmaging nethods,
file nam ng system and streamining i nage preparation and storage prior to
transfer to GRIN

I nformati on managenment and conputers:

Har dwar e and sof tware purchasing included new servers, server software,
back-up systens, firewall, new desk top and hand-held conputers and vari ous
net wor k upgr ades.

Testing gernplasnms germination, viability, and health:

Host range and cross-inocul ati on studi es of Phonopsis fungi isolated from
amar ant h and soybean were conducted. The second year of a nmize di sease
eval uation project for nmultiple | eaf disease, stalk and ear rot disease
resi stance was conpleted, with 2976 accessi ons evaluated by 3 private and 4
public pathol ogists. Information fromyear 2000 eval uations is avail able
in GRIN. Col |l aborations with USDA-ARS investigators in Fargo conti nued on
wi I d Heliant hus annuus resistance to Septoria helianthi; resistance is
definitely correlated with geographic origin of the accessions. Currently,
t he pathology teamis investigating selective agar nedia for Erwi nia
stewartii, and initiating studies for evaluation of the causal organi sm of
bacterial fruit blotch in stored mel on seed.

I nsect managenent :

I nvesti gati ons designed to understand the biology and control of chalcid

i nsect infestation of coriander were initiated. A planting of 20 m xed
genera was utilized to survey and characterize floral visits by native
insect pollinators in Anes; research on alternative native pollinator

i nsect choices is one of our high priority needs. Honey bee queen rearing
techni ques were inproved, resulting in a 300% i ncrease In the success rate
of queen production. Inprovenents made in the production of pollen balls
used in the establishment of wild bunbl ebee queen col oni es al so yi el ded
positive results. Experiments with nedia and methods for rearing blue
bottle flies were initiated in an effort to nore easily provide these

pol linators on demand and to | ower rearing costs. Research on possible
pol linators and i nmproved cage systens for use in greenhouse regenerations
of Cucumis and Cucurbita was initiated.

Qutreach and Schol arship
About 440 visitors toured the NCRPIS in 2001

Staff menmbers continue to participate in teaching students, civic and ot her
organi zati ons about gernplasm conservati on and nmanagenent, and the work
done at NCRPI S.

Qur staff authored or co-authored many journal articles and nmade
presentations at five scientific society neetings. Publication covered the
di verse areas of interest of our researchers, ranging fromtaxonomny of
native and i nvasive plants, clinatic adaptation of plants, nolecular and

bi ochemi cal characterization, host plant resistance, and plant pathol ogy
epi dem ol ogy and ger npl asm managenent i ssues.



NCRPI S staff travel ed extensively to present |ectures, attend and
facilitate workshops, serve on advisory comittees and review panels or
establish contacts with foreign gernplasmresearchers. The amaranth
curator is serving as President of the Amaranth Institute.

Qur Pat hol ogi st served on a technical panel to review seed health testing
net hods for spinach and celery and as Chair of the Sunflower D sease Panel
of the National Seed Health System CQur Horticulturist was appointed to a
termas Chair of the Witten Prelimnary Exam Conmittee for ISU s Pl ant
Breedi ng and Genetics Advisory Panel.

Qur Horticulturist was appointed to a termas Chair of the Witten
Prelimnary Exam Conmittee for 1SU s Plant Breeding and Genetics Advisory
Panel .



SUPPORT TEAM REPORTS

a. Farm (L. Lockhart, L. Cim J. Scheuernann)

We supervi sed and coordi nated daily operations at the NCRPIS farm

i ncl udi ng nmanagenment of all facilities, fields, and greenhouse space. W
supervi sed or conducted 94 pesticide applications in the field and/or farm
and canpus greenhouses. W responded to 79 nai ntenance requests from staff
menbers at the farmand the canmpus |ocation. W sel ected, coordi nated and
schedul ed the student |abor force of 20.0 FTE's. W coordinated facility
construction and upgrades.

Labor:

During 2001, 89 applications for hourly enploynment were received and
reviewed. There were 56 interviews, resulting in 42 hourly enpl oyees hired.
Currently there are 40 (16.3 FTE) part-tine hourly enpl oyees working at the
NCRPI S.

NCRPI S Farm Crew:
Larry Lockhart (Station Superintendent |11) has been on staff since 1985.

Ll oyd Cri m (Equi pnent Operator 111) has been on staff since March 1998 and
is primarily responsible for facility and field naintenance.

Jerry Scheuermann (Field Lab/ Tech) has been on staff since Decenber 1991
and is primarily responsible for general farm equi pnent and vehicle
mai nt enance.

Wes Haugebak (student enpl oyee) assisted the farmstaff throughout the
year.

Mai nt enance projects:

During the past year the farmstaff initiated and conpl eted severa
proj ects which enhanced the efficiency and safety of the station
oper ations:
1) Conpleted installation of a $250,000 fire suppression systemin
t he headquarters building, cold storage roons and the wal k-in
freezer (Cctober).
2) Constructed an asphalt parking lot (70 x 225) to repl ace space
lost to the construction of a new seed cool er (Septenber).
3) Constructed a new seed cooler (20 x 50) to house the CGEM Mi ze
col l ection and expand our crop capacity (Decenber).
4) Constructed a (50 x 75) addition attached to our machi nery storage
buil ding to provide space for 12 new drying conpartments, dried
pl ant storage and additional machi nery storage (Novenber-present).
5) Upgraded fuel tanks and pads to neet current EPA guidelines
Decenber).
6) Repl aced the Kool -Cel cooling systemin G4+ 3 (June).
7) Installed trellis systemin Entonol ogy G eenhouse to support
veget abl e regenerati ons (March).

Pur chasi ng:

Larry Lockhart coordinated all purchasing for the NCRPIS farm this task
i ncl uded gat hering and summari zi ng requests, witing specifications, and
obt ai ning supplies for the farm totaling approxi mtely $84,000. Mjor
pur chases i ncluded the foll ow ng:

1) Ford 350 Crew Cab Stake truck for bee project.

2) AJD Gator utility vehicle for general farm use.

4) A traveling irrigation gun.



5) A JD 445 Tractor for now ng.

6) Two doubl e- door germ nators.

7) Four Safety Cabinets for Pesticides and Fl anmabl e Chem cal s.
8) Mcro-Batch Seed Treater

Tours:

Thi s past year, we organi zed and conducted 35 tours. There were 440
visitors to the NCRPI S during 2001

Staff Training:

We conducted three Tractor Safety training sessions and several Worker
Protection Standard training sessions for the 42 new student enpl oyees and
existing staff.

Future Pl ans:

The next year pronises to be a busy year with several mmintenance and
construction projects already in progress:

1) Conpl etion of machi ne shed expansi on

2) Compl etion of headquarters renovation project.

3) Purchase and install shelving in the new seed storage room

4) Plan and design farmirrigation systemw th possible installation
in 2003.

5) Devel opment of needs assessnent and design proposal for additiona
gr eenhouse capacity.

b. Controlled insect pollination program (S. Hanlin)

Pr ogr ess:

Cage pollination: Pollinators were supplied to 847 cages for controlled

pol lination of 109 species. Honey bees were used to pollinate 607
accessions in the field. Osnia spp. were used to pollinate 178

Brassi caceae cages. Bonbus colonies were used in 5 cages of ornanentals
and 4 cages of Brassicaceae. A conbination of blue bottle flies and house
flies was used in 14 field cages of Daucus and 126 cages of Unbels in

conbi nati on wi th honey bees. House flies and blue bottle flies were placed
into 15 greenhouse cages of Daucus, a |arge cage containing Angelica, a
cage containing Staphyl ea, a cage containing Foeni cul um and an isol ation
chanber of unbels.

Beekeepi ng: Honey bees were over-wintered in the indoor wintering facility
with a survival rate of 61%for the parent colonies and 16% for the nucl eus
colonies. These percentages are nuch | ower than past years of 95%to 85%
survival rate for the parent colonies and 56%to 52% survival rate for the
nucl eus col onies. Bee |osses were observed throughout the state of |owa
with the | osses being attributed to the Iong winter, |arge popul ati ons of
Varroa mtes throughout the prior sumer and possible “bee paralysis” a
viral disease transnmitted by the mtes. This winter, we placed 89 parent
col oni es and 161 doubl e-story nucl eus colonies in the over-wi ntering
facility. Al queens to be used for queen rearing will be selected in the
spring or 2002 from surviving col onies.

In spring 2001, 125 two-pound packages of bees were purchased to repl ace
t he col oni es and nucl eus hives which were lost during the winter; 62
packages were placed into hives and 63 were placed into double story
nucl eus hi ves.



A new queen rearing techni que was used throughout the sumrer which inproved
our queen production from 10 to 20 queens produced on a weekly basis to 50
to 60 queens.

Gal l on plastic buckets used in the past were replaced with quart plastic
containers; this allowed | ess overall syrup to be used during the sumer by
reduci ng the anmount of syrup | eakage. 1In addition the new containers also
reduced t he nunber of bees escaping and the possible occurrence of cross
pollination if a container fell off of the hive. The new containers also
reduced the anount of bees “robbing” or feeding on the | eaked syrup and the
chances of individuals being stung by free-rangi ng bees.

The mtacide “checkmte@or coumaphos was used this year instead of Apistan
strips for the control of Varroa mtes. However, very few hives required
treatment this fall due to the | ow popul ations of mtes found in the hives.
Hal f of the parent col onies and nucl eus hives to be over-w ntered were
sanpled for Varroa mtes. One sanpling techniques used consisted of the
“powder sugar roll” in which 1 tablespoon of powdered sugar is placed into
ajar with 100 bees that are randomy sanpled fromthe hive. The jar is
shaken, causing the mtes to fall fromtheir hosts and into the jar, they
are then shaken on to a piece of white paper and counted. The bees were
rel eased fromthe jar and returned to the hive unharned. A second sanpling
net hod used this year involved the uncapping of drone brood, renoval of the
| arvae and examination of the larvae and cell for mites. Both of the
sanpl ing nethods were used in order to determne that Varroa nites were
ei t her nonexistent or were |lower than the reported econom c threshold.
Al'l parent col onies and nucl eus hives to be over-wintered were fed a tota
of four feedings of fum dal-B syrup during the fall. This treatnent is for
prevention of dysentery in the bees while in the over-wi ntering room

Bonbus: Four queens of Bonmbus bi macul at us were caught by our personnel at
the lowa Arboretumduring the spring. By early sumer, two queens had
beconme established. Four additional “research” colonies of B. inpatiens
were ordered froma comrercial supplier. Al of the bunble bee col onies
were used for controlled pollination this year, however, the colonies were
weak or no longer alive by early fall

| devel oped a Bonbus key in order to facilitate our personnel’s ability to
di stingui sh between Bonbus bi macul atus and B. inpatiens species in the
future.

The nethod for producing pollen balls used in the establishment of the wild
gueen col onies was inproved. After using the original nethod of nmaking the
balls from bee pollen and corn syrup, they were dipped into nelted bee’s
wax to coat them The queens seened to accept these balls nuch better and
began forming their honey pots nore readily than was observed when using

t he non-di pped pollen balls.

Megachil e rotundata: No alfalfa leaf-cutting bees (ALC) were used this year
to regenerate plant gernplasm accessi ons. However, eighteen domciles of
ALC were used for a cooperative research project with Dr. Reid Palner. Six
donmiciles were placed into cages of Medicago sativa and Trifoliumsp. for a
pol i nati on study done by Heathcliffe Riday.

Gsnmia cornifrons/Osmia |ignaria: Osmia spp. were used to pollinate al
Brassi caceae seed increase plots.

A new Osmi a supplier was used this year; the bees were of |ower cost and
hi gher quality then fromthe source used in the past. Approximately 2200

bees were used to fill 549 straws in 2001. Because of the early warm
spring, there was | ess increase of bees than in the past, and an additiona
nunber of bees will need to be purchased in 2002.



Misca donestica: House fly rearing continues in the entonol ogy growh
chanmber. Two cages of house flies are presently maintained as production
colonies to supply flies for pollination. The house flies were used in
conbination with blue bottle flies and honey bees for the pollination of
Daucus and unbels in field, and in greenhouse cages of Daucus, Angeli ca,
Foeni cul um and St aphyl ea.

Cochlionyia macellaria: A single cage of blue bottle flies was naintained
from January to Cctober in the entonol ogy growth chamber. On four

occasi ons during the year, extra supplies of blue bottle flies were
purchased froma supplier in Idaho. The flies were used in conbination
with the house flies and honey bees in field cages of Daucus and Unbel s.
These flies were also used in isolates and greenhouse cages of Daucus,
Urbel s, Angelica, Foeniculum and Staphylea. A colony will be started again
in March to supply flies for greenhouse pollination

Resear ch:

For the third year, a conparison study between two different sized wood
donmicil es and PVC pipe domiciles was carried out at the Des Mines Water
Works Park. Only two sizes were used rather than the original three
because we found that the smaller sized donmicile was not used by the Gsmia
as an increase domcile. The final test year’s results showed that Gsm a
exhi bited no preference between the PVC pipe and the wood domicil es.

For a second year, a conparison study was conducted using honeybees and two
speci es of sunflower |eaf cutter bee (Megachile pugnata and M apiculis).
The three pollinator species were randomy placed into small cages
containing either a cultivated species of sunflower or one of two types of
wild species. (Because one of the cultivated lines used in 2000 was found
to be self pollinating, a different |Iine was used in 2001.) Severa

Cenot hera plants were placed in the cages containing M pugnata to assi st
in the formation of the egg cases. Because of problens during the

i ntroduction of the sunflower |eaf cutter bees and the use of an incorrect
straw size as an ovi-positioning site for M apiculis, results were invalid
in 2001 and the trial will need to be repeated in 2002.

A native pollinator study was set up in a corner of field J-1. The purpose
of this study was to determ ne what types of native pollinators use the
crops grown at the station to collect nectar and pollen and to determine if
such pollinators could be reared under |lab conditions. Twenty-one plant
speci es were established in the plot either by direct seeding or
transplanting. After flowering began, observations of insect visitation
were made. Cimatic conditions such as tenperature, precipitation, w nd,
time of day and cloud cover were al so observed and recorded. |f an insect
was observed to visit the plot on a regular basis, it was captured and
placed in a sanple container |abeled wwth the date and type of plant it
visited. Al specinens were identified during the winter nonths. Based on
either sight identification in the field or |aboratory research, sone of

t he speci nens were determined to be difficult to rear and no further

research action will be taken. However, several sanples of Bonbus and
Megachi | e appear to have higher potential as pollinator insects which can
be reared. This study will be continued in 2002 with increased enphasis on

identifying the insects which possibly are of benefit as pollinators.

In order to |l ower the cost of using the blue bottle flies and to all ow nore
accessibility on demand, a rearing nethod for pronoting the production and
coll ection of eggs was adapted fromthe techni ques used by Dr. Mihanmad F
Chaudhury of the USDA screwworm project in Pananma. Sone of the

i ngredi ents, such as spray-dried blood and spray-dried egg, used for the
screwworm rearing, were changed to bl ood neal and freeze dried egg for our
rearing. The rearing of these flies was successful. However, severa

tinmes during the rearing, egg production declined. W suspect a nutrient

10



may be lacking in the adult diet. Further research will be done to address
this issue and i nprove our rearing technique in 2002.

A conparison study between houseflies and blue bottle flies was done in
greenhouse 3. The purpose of the study was to determne if one fly species
was nmore efficient as a pollinator of Unbelliferae or if both insects were
conpar abl e as greenhouse and field pollinators. Several problens arose
during the sumrer and only two accessions of Anm mejus were used in the
cages. Consequently next year, we will continue this study with the
addition of a wider variety of plants and a better constructed greenhouse
cage.

Anot her experiment was conducted to determine if nucl eus hive placenent
could be changed to reduce the problem of bees escaping and the possibility
of cross-pollination. Nucleus hives were placed conpletely into the cage
rather than partially in. The projects chosen to test this nethod included
fifteen cages in the flax field and nine cages in the sunflower pollination
study. Hives were placed into the northwest corner of the cage; entrances
to the cages were oriented at the north end rather than the south for

easi er access to the hives. After a conplete sumrer, we determ ned that
conpl ete enclosure of hives inside the cage was not a practical nethod.

The hives were nore difficult to feed and the bees were nore easily
annoyed. Moving the nucleus hives in and out of the cages was nore
difficult than partially placing hives inside, and the process required an
addi tional individual to hold the entrance open. Use of this nethod will
not continue, except in the |large sunflower cages. In addition, the

| eakage probl em was solved by the use of the new quart feeding containers.

Cooper at i on:

A cooperative study was carried out in July - August with Dr. Reid Pal mer.
The purpose of the study was to observe the attracti veness of soybean
flowers to alfalfa |eaf cutter bees. Eighteen donmiciles were placed around
the sides of the soybean test plot. Dr. Palnmer made all plot data
observations. The NCRPIS entonol ogi st supplied all insects needed in the
project and the expertise for determ ning needed col ony/dom cil e nunbers.

Several neetings and discussions with Susan Stieve and Dr. David Tay of
Ohio State University have been held regarding the types of pollinators
needed for regeneration of ornamentals in Colunbus, Chio. In addition to
t echni cal advice, assistance was provided by building of pollination

dom ciles for the project, including nucleus hives, Osma and Bonbus
domi ci |l es.

Duri ng February, assistance was given to Lee Matteson a graduate student in
horticulture; he was supplied with a contact nane in order for himto
purchase a “research” Bonbus hive for the pollination of raspberries in the
greenhouse. NCRPIS staff supplied pollen balls used in the initia

feeding, instructions on pollen ball production and a small anopunt of honey
bee pollen for additional feedings.

A cooperative study was carried out during the nonths of July through
August with Heathcliffe Ri day, an Agronony Dept. graduate student. Eight
cages containing | egunmes (clovers and alfalfa) were supplied with alfalfa

| eaf cutter bees and honeybees. The purpose of this study was to deternine
if there was a difference in the quality of pollination obtained by each
type of bee based on a preference of flower colors. Heathcliffe made al
observations and collected all data; the entonology staff supplied the
bees.

Jereny Heath, an entonol ogy undergraduate, was supplied with a small anount
of honey bee pollen for the purpose of rearing corn pests. Jereny was
later supplied with greater wax noth | arvae, which were used for rearing
spi ned sol di er bugs, used for biological insect control of corn pests.

11



On July 23 and 24, |ocal beekeeper John Lowenburg worked with the bee crew
to obtai ned experience in the rearing of queens and production of nucl eus
hi ves. John was a participant in the |owa Honey Producers’ field day and
had requested additional hands on know edge.

Present ati ons:

On July 21, the lowa Honey Producer’s Association had a sumer workshop at
the NCRPIS. The bee staff taught a queen rearing workshop and spoke during
the field tour on how various pollinators are used for gernplasm
producti on.

On August 6, a presentation was given to ACPC (Anmes Conmunity Preschoo
Center) on the different types of insects. Discussion topics included
benefits and problens related to insects and facts about | nsect behavior

On April 24, NCRPIS staff nmet with Ken Walter, a groundskeeper at the |owa
Arboretum who was interested in building Gsmia doniciles and their

pl acenent for the collection of bees. The discussion consisted selection
of materials for domiciles, contacts to obtain bees fromand domcile

pl acenent for greatest increase. Several tines after this initial neeting,
Ken has contacted the staff for further advice.

2002 Research pl ans:

The sunfl ower pollination comparison study using Megachil e pugnata,
Megachil e apiculis, and honey bees will be continued. Last year the
suppliers of both M apiculis and M pugnhata sent the bees too late in the
season and they failed to energe during the bloonm ng of the sunflowers.

Al so, straws used to collect M apiculis were rmuch smaller than the ones we
have been using. To prevent these problens fromreoccurring, contact wll
be made with suppliers in January and April to assure that we receive the
bees in a tinmely manner. W wll obtain snaller straws and hopefully be
able to increase these bees ourselves. | will contact the |owa Departnent
of Agriculture and Land Stewardship, as requested by the Logan, UT USDA- ARS
bee lab, to assure that we do not introduce a non-native speci es.

We plan to continue cooperating with Dr. Reid Pal mer and assist in
determining the relative attraction of Megachile rotundata to male sterile
lines of soybeans. We al so hope to derive benefit in observation of other
possi bl e pollinators through the observation work of Dr. Palnmer and his
graduate student in Texas. Sanple identification and researching possible
rearing techniques will be done by NCRPIS entonol ogy personnel; all field
observations will be made by Dr. Pal mer’s personnel.

To continue the native pollinator study: accessions used in the field in
2002 will be repeated from 2001, and we will continue to observation the
sane variables. The staff will try to collect nore information on the

i nsects (several species of Bombus and Megachile) which showed the nost
probabl e benefit as pollinators and determ ne the possibility of rearing
these insects. ldentification of additional insects which were not
observed and/or sanpled during the sumrer of 2001 is sought. The USDA- ARS
“Bee Biology and Systematics Lab@in Logan, UT will be contacted for
assistance in the identification and rearing process.

Research will continue to focus on inproving blue bottle fly diets. In
order to inprove egg production, we will try additional diet materials to
find necessary nutrients which are | acking.

Research will be done to determ ne possible pollinators for the greenhouse,
specifically for Cucumis and Cucurbita. In addition to identifying new

pol linators, an inproved cage system needs to be established for use with
trellised plants. The pollination programw |l work in collaboration with
the vegetable programto identify solutions for both of these issues.
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c. Computers and Tel ecommuni cations: (R Luhman, M MIllard, and

R. St ebbi ns)

Pr ogr ess:

The O fice of Inspector General’s (O G evaluation in April indicated that
our server had no high security vulnerabilities, eight nmediumsecurity

vul nerabilities, and 422 | ow security vulnerabilities. The nedium

vul nerabilities were all fixed with one exception. The renaining nmedi um
vul nerability and all |ow vulnerabilities were a function of the Wndows NT
operating system and supporting software and therefore could not be
renedi ed. Since the O G s evaluation, we have nmoved to a W ndows 2000
Server. The W ndows 2000 server has not been scanned with the same software
that was used for the O Gvisit. However, we are confident that we have no
hi gh vulnerabilities and few, if any, mediumvulnerabilities due to our own
efforts to resolve security issues.

A new Gateway server was added to our inventory. This server has dual 1000
MHz processors. Wndows 2000 Server has been installed on the new system
as an organi zational unit under the lowa State University Agronony W ndows
2000 organi zation unit.

Data storage on our server increased dramatically. A second Mammth 2 tape
drive was purchased to neet data storage needs during backup

A hardware firewall has been purchased. W have been working with | owa
State University to determ ne the nost effective way of configuring and
i ncorporating the firewall into our system

We purchased five new workstations, one of which is a laptop with docking
station. Menory was added to several other workstations.

We purchased seven Conpaq | PAQ handhel ds and one Itroni x handheld for field
data entry and cal endar scheduling. Two of these handhel ds incl uded
bar code readers.

Two Et hernet jacks were upgraded to 100 Mops. These jacks were upgraded to
assist with large file transfers during the 2001 station review, and have
substantially inproved the quality of electronic presentations given in our
conference roomon a routine basis.

A 100 Mops Cisco microswitch was purchased to assist with file transfer
bet ween the conputers that are used for inaging.

Digital imaging of NCRPIS accessions was greatly increased in 2001. The
purchase of two new digital cameras and additional |arger capacity nenory
cards has aided in this endeavor.

As I ntranet pages are updated and added they are being done in a manner to
enabl e users with disabilities the ability to utilize the pages, a
requi renent of Section 508 of the Workforce Rehabilitation Act.

Several of us have experinented with the Rel ease Candi date of W ndows XP
Prof essional. W noted many benefits in this operating systemtherefore we
have since upgraded several of our systens to Wndows XP Professional

Several of us have reviewed Mcrosoft Project 2000 for the purpose of
tracking projects and determ ning cost of various NCRPIS operations. W
hope to inplenent Ms Project in 2002.

Addi ti onal nmjor software purchases included:
M crosoft Project (10 licenses)
M crosoft O fice XP (45 |licenses)
M crosoft Exchange Server 2000
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Adobe Phot oShop (16 copies)
Adobe Acrobat (17 copies)

The NCRPI'S computer intern has continued to work on the image dat abase and
weat her dat abase.

The in-house Archive and I magi ng Conmittees recommended that an intern be
hired to assist with archiving historical docunents.

Pl ans:

W will work with lowa State University on a continuing basis to ensure
that our firewall is configured to protect our systens efficiently and
effectively while still allow ng comruni cation with the |ISU network.

We are considering upgrading our internal network to 100 Mops transnmi ssion
An upgrade to 100 Mops coul d assist several users while working with | arge
image files; lowa State University charges $15.00 per jack per nonth for
the 100 Mops connections as conpared to $7.00 for a 10 Mops connecti on

W will be incorporating the GEM Project teaminto our conputer structure.
Consi derations in the GEM area include the SCA upgrade of the PRI SM
software, the possible addition of a PRI SM dat abase |icense to NCRPIS, the
addition of emmil mail boxes to our ennil server and the transfer of the GEM
Project’s Internet B site (which requires a substantial anount of space)
to the NCRPIS servers.

A second Wndows 2000 Server will be added to the NCRPIS computer
structure. This server will include an Oracl e database.

The NCRPIS Horticulture teamand the NCRPIS curatorial team have expressed
an interest in adding WEB based forns for reporting i nformati on back to the
NCRPIS. W wll be looking at this possibility with system security

consi derations in mnd

d. Seed Research and Conputer Application Devel opnent (D. Kovach)

Seed Resear ch:

This year | worked in cooperation with Cndy Cark of the Vegetable Project
on seed increases for two Angelica accessions. Seed increases were very
successful for one accession. This work involved vernalization treatnents
to induce flowering as well as trying a GA, treatnent to substitute for
vernalization - the GA, treatnent proved to be unsuccessful

| al so began experinents on viability of Cuphea seed originally stored in
our cold roomthat was then noved to the freezer. This was to test the
possibility that sone accessi ons of Cuphea are danmaged by dry storage at

bel owfreezing tenperatures. The National Center for Genetic Resource
Preservation (NCGRP), formerly known as the National Seed Storage
Laboratory (NSSL), suspected this to be the case, as their freezer-stored
seed was significantly |ess viable than was our col d-stored seed. Test
results, both fromour Station and NCGRP, reveal ed that some accessi ons may
be susceptible to belowfreezing tenperatures. The nmajority of this work is
bei ng done by Dr. Chris Walters and Jennifer Crane of NCGRP

This year | al so conducted sone gernination tests on several Erysinum
accessions for Rick Luhman, the Brassica curator. In one test, three of

t hese accessions were originally tested at constant tenperature and had an
average germnation of 4% The seeds were retested using an alternating
tenmperature regi nen (20°C, dark, 10 hrs; 30°C, light, 14 hrs) for 21 days
and the same reginen with the addition of a 4-week prechill (4°C) treatnent
with 1mM solution of GA. The alternating tenperature regimen inproved
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gernms to an average of 37% The addition of the prechill inproved gerns to
an average of 68%

Germination and TZ tests were conducted on several Chenopodi um qui noa
accessions for David Brenner, Amaranth curator. This was to determ ne the
viability of original seed sanples donated to the station that had not
responded to normal germ nation tests. Germination and TZ tests showed no
viability for these accessions.

Near the end of |ast year, | began working with the Seed Infestation
Prevention Conmittee (SIPCO and individually with Sharon McC urg,

Agricul tural Science Research Technician (Insects), and David Brenner on
literature searches and an experinental design for docunmenting and
controlling Chalcid infestations in Coriander seed. Wrk is in progress on
this project.

Conput er Application Devel opnent:

I continue to use Oracl e Devel oper software to devel op nany forns and

reports. Although this product is still very useful, the vendor is focusing
its attention on the Java progranm ng | anguage, as evidenced by recent
product releases. |In order to anticipate a probable conplete switch to
Java by Oracle, | started learning the Java progranm ng | anguage. Al though
Java is reportedly sinmpler than other progranmm ng | anguages, when
interfacing to rel ational databases, it becones quite conplex. | may

require formal training on this subject in order to become proficient in
devel oping forms and reports with Java.

New fornms and reports devel oped this past year were related to:

Annual Statistics for Station (used for annual reports)

Fl ax Seed Harvest Data Entry

Fl ax Observation Data Entry

2" x 2" Packet Labels

New Pat hogen Data Entry

Germnation Test Data Transfers (to utilize NCGRP data)
Status and Distribution Quantity Update (based on germ nation
results)

. NCGRP Low Germi nati ons

. Inventory Group Creation

. Nomencl at ure Change Monitoring (nonitors taxon changes related to NC7
accessi ons)

Enhancenents to previously devel oped fornms were nmade as requested by
users.

This past year | took over responsibility of our station’s internet site.
Thi s included reconstructing the site in hopes of creating greater
aesthetic appeal and user friendliness. Qur site is |located at:
http://ww. ars-grin.gov/nc7/

Inter-Site and GRI N Dat abase rel at ed:

| worked with Dr. Quinn Sinnott fromthe Data Base Managenent Unit (DBMJ)
and Julie Flemng of NCGRP to attenpt to incorporate NCGRP germi nation
protocols into the CRIN database. W still await action by DBMJ before
further progress can be made.

Additionally, I worked with Ornanental Plant Gernplasm Center (OPGC)
personnel in answering questions related to their barcode equi pnent
purchases. |In 2002, | plan to visit the OPGC to hel p set up equi pnent and
software
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Equi prent and facilities rel ated:

A new precision seed counter was ordered. After researching severa
manuf acturers’ seed counters, a product fromthe Netherlands was
determned to be the best in regards to accuracy.

Aut oCAD pl ans were drawn to assist the Greenhouse Cormmittee in determning
station needs and relate those needs to greenhouse design. | also drew
pl ans for the Security Conmmttee for security fencing.

Super vi si on:

One of our Biological Science Laboratory Technicians, responsible for
organi zi ng and conducting seed germination tests, noved to Ohio |ast
sunmer. This year, we re-advertised the position and will hire a
repl acenent in early 2002.

EEQ HRM CR and Personal Devel opmnent :

| arranged for a 3-part sem nar on Workpl ace Viol ence Prevention entitled
‘ Mbbbi ng: Enotional Abuse in the Anerican Wrkplace'. This sem nar was
presented by Dr. Noa Davenport of DNZ Training International on July 10,
16, 24, 2001 at NADC. http://ww.dnztraininginternational.conl

This work invol ved requesting and obtaining funding for the sem nar from
Ames Area ARS Civil Rights Advisory Committee. | coordinated scheduling
and conference space with Dr. Davenport and Pat Turner of the Nationa
Ani mal Di sease Center.

This past year a new Category 3 Scientist position with the position title
of Agronom st was created for the station. | was fortunate to be hired to
fill this position.

Sem nars, Trips, and O her Training:

| attended the 23" Annual Seed Technol ogy Conference (February 20, 2001)
presented by the lowa State University Seed Science Center, Anes, |A The
topic was: Wrking with Biotech Seeds: Understandi ng, Regul ation, and
Testi ng.

Pl ans for 2002

My plans for 2002 include attending a conference this spring on databases
and application devel opnent tools. This will aid me ininstalling the

| at est version of our database software and in |earning how to use the
devel opment tools of new Java- powered forms.

This year includes work on the seed infestation prevention project, new
installation of an Oracl e database, continued devel opnent of forns and
reports for station personnel needs, |earning the new Oracl e devel opnent
tools, providing yearly statistics and specially requested statistics,
training of the new Biol ogi cal Science Laboratory Technician, assistance
(as requested) to the personnel at the O nanmental Plant Gernplasm Center,
continue efforts in working with NCGRP and DBMJ to get germ nation
protocols on GRIN, continued nai ntenance on the station's internet site,
and provi ding computer aided drawings for facility inprovement as needed.
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e. | nf or mat i on _Managenent : Ger npl asm Program Assi stant (R. St ebbi ns)
Cernpl asm Col | ecti ons

Acqui si tion:

The North Central Regional Plant Introduction Station (NCRPIS) acquired
1058 new accessions in 2001. O these new accessions, 832 were received
fromwi thin the National Plant Gernplasm System (NPGS). The majority of
these came fromthe National Center for Genetic Resources Preservation
(NCGRP) in Fort Collins, Colorado. Included in this NPGS group were 636
accessi ons of Zea nmmys subsp. nays.

The renai ning 226 accessions, received fromoutside the NPGS, included 51
accessi ons of Daucus, 46 accessions of Amaranthus, 35 accessions of Zea
mays subsp. mays, and 35 accessions of ornamentals. As new accessions
are recorded in the Gernplasm Resources Information Network (GRIN), an
effort is made to include as nmuch passport infornmation as possible.

Typi cal passport information would include a source history, cooperator
records, collection-site description, pedigree, secondary identifiers,
and any other pertinent information provided by the donor.

Mai nt enance:

Assi stance with curatorial nanagement was provi ded by processing requests
for taxononic re-identifications and nom nations of accessions to the
inactive file. 1In total, 159 accessions received taxononc re-
identifications. Anong these were 57 accessions of Amaranthus and 41
accessions of unbels. Also, 217 accessions were nom nated for

i nactivation, including 170 accessi ons of Cuphea.

Additionally, 481 accessions were assigned Pl nunbers. Included in this
group were 258 accessions of Zea mays subsp. mays and 102 accessions of
Cucumi s sativus

Finally, 4 accessions were inactivated due to duplication. The inventory
| ots of these accessions were conbined with the lots of their respective
duplicates. This group included 3 accessions of Amaranthus and 1
accessi on of Cuphea.

Proj ects:

One of the first steps in obtaining a PI nunber for an accession is to
proof the passport information for accuracy and conpl eteness. Proofing
passport information is an ongoing project that is secondary to |ogging
in new material. Proofing involves |ocating paper files of accession

i nformati on, corresponding with collectors and donors, |nternet searches,
and researching maps and G S dat abases

One of ny projects involved working with Mark Wdrl echner to prepare 37
accessions of ornanmentals for Pl nunber assignnment. Any errors in GRIN
were corrected, and reports were printed for a final check before
requesting Pl numbers. | also worked with Kathy Reitsnma to update the
passport data for 143 accessions of Cucumis in preparation for Pl nunber
assignnent. Finally, passport data for 489 accessions of ornanmentals
were proofed and corrected in preparation for transfer to the O nanental
Pl ant Gernpl asm Center in Col unbus, OChio.

Worki ng together with R ck Luhman, we conpl eted the bul king of 55
Brassi ca accessions which were determined to be sinilar and thus conbi ned
to form 14 new accessions. W also perfornmed separations on 72

accessi ons of Pani cum and Echi nochl oa, form ng 36 new accessi ons of

Brachi aria and 35 new accessi ons of Echi nochl oa.
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Latitudes and | ongitudes were added for 447 accessions of Cucum s from
I ndi a which had been assigned Pl nunbers at the end of 2000.

Cultivar names were updated for 13 accessions fromthe Natural Resources
Conservation Service, which were previous donations to the NPGS

GRIN records were re-created for 7 accessions of Zea nmays subsp. nays
donated by Dr. Henry Shands.

| began entering old passport data fromearly Anes nunbered accession
| ogbooks. This project involves approxinmately 8000 accessions and is
roughly 25% conpl ete

| collected data regarding taxonomc information in GRIN for the
Medi cinal and Nutriceutical Plants conmmittee. This originally involved
around 1600 species, although work in this area continues to expand.

New procedures were devel oped for curators to use when requesting P
nunbers. These procedures should inprove the quality of NC7 accessions
recei ving Pl nunbers.

| coordi nated conmuni cations with 8 foreign and donestic seed banks to
request seed of a w de range of genera.

| served as secretary of the Conputer Conmittee. The committee is
responsi ble for maintaining a nodern and efficient conputer system which
i ncl udes budgeting, planning, repairing, and purchasing.

| participated on the selection conmittee for the Seed Germ nation
Techni ci an.

| worked with Mary Brothers and Lisa Burke to produce one section of the
presentation given during the Station's External Review in April. | also
scanned, shot, and edited several pictures used during many sections of
the review presentation

I had the opportunity to work outside a few days in 2001. | spent one
day hel ping the Brassica crew transport cage franes to the field.

hel ped the GEM project drive sign posts in preparation for their Field
Days. | also worked with the GEM project for two days collecting field
dat a.

| processed outgoing seed orders for several weeks while Linda M nor was
on extended nedical |eave. Qur farmreceptionist, G ndy MCutcheon, was
al so on sick leave during part of this tinme. | perforned sone of her
duties as well, including nmail delivery and phone managenent.

Concl usi ons:

Conpared to 2000, new accessions received at NCRPIS were up by 721 in
2001, an increase of 214% |In maintenance areas, re-identifications were
up by 49% nominations to the inactive file were up by 23% Pl nunber

assi gnnents were down by 35% and duplications were down by 97% conpar ed
to their 2000 | evels.

Al'l figures for acquisitions and mai ntenance were bel ow t he six-year

average, with the exception of Pl nunber assignnent, which was 23% above
aver age.
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New Pl Numbers
Site Crop Accessions Assigned Re-ldentified Inactivations
NC7-amaranth 46 40 57 3
NC7-asters 1
NC7-brassica 16 3
NC7-celosia 2 1
NC7-chicory 1
NC7-crucifers 3 5
NC7-cucumis.cucs 1 102 6
NC7-cucumis.melo 14 41 1
NC7-cucumis.wilds 1
NC7-cucurbita 1 1
NC7-cuphea 1 170
NC7-daucus 51 13
NC7-echinochloa 35 6
NC7-euphorbia 1
NC7-flax.wilds 2 3
NC7-legumes 4
NC7-maize 676 258
NC7-maize.wilds 1
NC7-melilotus 2
NC7-ornamentals 36 38 18 6
NC7-ornamentals.p 32
NC7-parsnips 9
NC7-perilla 1
NC7-quinoa 1 1
NC7-spinach 24 14
NC7-sun.cults 28
NC7-sun.wilds 1
NC7-transfers 36 8
NC7-umbels 45 41 11
Totals 1058 481 159 221
f. Order processing (L. M nor)
During 2001, there were 943 orders entered into GRIN. A total of 19, 254

packets were distributed to requestors and eval uators throughout the world.

O the total
requestors.

The nunber

2000.

of orders entered into GRIN in 2001 was ca.
of 2000. The nunber of
al so an increase of ca.
down by 9,141 or ca. 32%

In contrast,

packets distributed, 24% of these were sent to foreign

6% greater than that
requests received electronically this year was 550,
6% over

packet distribution was

This decrease can be attributed to a single

eval uation study conducted in 2000 that exam ned nore than 10,000 maize

accessi ons.

We distributed 339 Initial Accession Performance Report forns in 2001
the end of the year, 233 (69% had been returned. The Sunmary Accession
Performance Reports and Final Reports that were nmmiled out in 2001 total ed
300. O these, 148 (49% have been returned. The return rate on the
Initial Accession Perfornance Report fornms remmined nearly the sane as that

of 2000.

By
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g. Seed Storage (L. Burke, M Arnold, M Bl ock)

In 2001, 3177 lots were stored, including both newy received |ots and
those either regenerated at Ames or at renmpte sites. A large storage
project involved material fromthe St. Croix nursery. W created 446 bul k
lots frompreviously stored and recently regenerated St. Croix |ots. These
are necessary to retain the | argest possible popul ati on given the anount of
seed available for increase from NCGRP. Bal anced sanpl es were comnbi ned and
all lots with 100+ ears in the sanple were sent to NCGRP for backup (89
accessions). Inventories of 7173 lots were reviewed to ensure accuracy of
seed anounts, and new | abels were printed for lots with outdated |abels.

We prepared 471 original lots for long-termfreezer storage.

Seed orders prepared in 2001 included distribution, observation,

germ nation, transfer and backup orders. There were 986 |ots (897
accessions) sent to the National Center for Genetic Resources Preservation
(NCGRP) for backup. Backup |lots were either accessions new to NCGRP or

suppl enental lots for previously supplied accessions. W distributed 19, 254
packets to neet distribution and observation requests. O these, 14,569
were distributed donestically and 4,685 outside the U S. W transferred 51
accessions (88 lots) to other NPGS sites.

Maj or projects for 2001 included: continued the prepacking program for
Amar ant hus, Chenopodi um and Cel osi a; reorgani zed the supply area and noved
nai ze extra-seed boxes to accommpdate the fire suppression system
reorgani zed cold roomto make space avail able for tenporary use by the GEM
Project; reorgani zed inactive file for ease of use; noved all the NCGRP
extra seed bags to storage boxes; re-evaluated all maize [ots on hol di ng
shel ves and finalized their deposition; began work on | arge PI-nunber

assi gnment project for mmize, checking passport data against information on
I Nl FAP DB and Cl MWT DB (conpl eted 255 of 800+ accessions); and conpacted
jars on shelves as count reviews progressed.

Training for 2001 included CPR/First Aid re-certification (Lisa Burke);

Bl ood Borne Pathogen re-certification (Lisa Burke); |1SU courses Cenetics,
Agricul ture and Bi ot echnol ogy and Introduction to Plant Breeding (Lisa
Burke); USDA ARS IT Security Awareness course (Mary Arnold and Lisa Burke);
USDA Supervisor training (Lisa Burke); 10" Annual ALT Synposium (Mary

Arnol d); Mobbing Senminar (Mary Arnold and Lisa Burke); and fire

ext i ngui sher training (Mary Arnold).

In 2001, 159 accessions received taxonomc re-identification. Al affected
seed sanples were re-label ed by seed storage personnel. In addition, seed
sampl es of 221 inactivated accessions were renoved fromthe active
collection and placed in inactive storage. Pl nunbers were assigned to 481
accessions with Anes nunmbers. New | abel s were nade and col d storage

| ocations and GRIN records were adjusted to reflect these changes. Four
accessions were identified as duplicates, and appropriate changes were made
to those packets, to their locations and to GRIN

I nventory actions Lot activity Order activity Packet s
NCGRP backup 986 Distribution + Qbservation 19254
St ored 3177 Domesti ¢ 14569
Count revi ewed 7173 For ei gn 4685
Lots prepared for 471

freezer

I nactivation 221

Taxonom c re- 159

identification

Duplications resol ved 4

Pl nunber assi gnment 481

Transferred accessions 51

20



VI,

One full-time permanent federal enployee (Lisa Burke), one full-tine tenmporary
federal enployee (Mary Arnold) and one part-tinme (Mary Block, 20 hours/week, nine
mont hs/yr) state enployee staffed the seed storage departnent in 2001

Curatorial and Scientific Team Reports

a. Ent omol ogy (S. Mcd urq)

Progr ess:

Field

Mai ze - European corn borer evaluations in Ares: Seven hundred thirty-five naize
accessions were evaluated for |eaf-feeding resistance to first-generation

Eur opean corn borer for curator M MIllard. Twenty-seven accessions were rated as
resistant.

Si xt een accessions of Native Anerican mai ze were tested for Deb Mienchrath (Iowa
State University) in a replicated trial for first-generation European corn borer
resi stance.

Digital photos were taken of representative field plants rated on the 1 to 9
| eaf -feeding scale for a graphical rating guide for future first-generation
Eur opean corn borer eval uations.

Sunflower - Thirty-six accessions of cultivated sunflowers fromthe core
collection were evaluated for resistance to sunflower noth in the field in Ares
for curator M Brothers. Data collectionis in progress. | aminvestigating
revisions to the current rating nmethod in order to reduce tine required for data
col |l ecti on.

Statistical analysis of year 2000 data fromthe replicated retest of forty-three
accessions of cultivated sunflowers previously reported as resistant to sunfl ower
moth is in progress.

In cooperation with S. Hanlin, M Brothers, and |I. Larsen, three accessions of
sunfl ower were to be evaluated for effectiveness of pollination by three bee
speci es, including two species of sunflower leafcutter bee, in a replicated field
test in Anes. The test plot was planted and bees added to cages. |nadequate
popul ati ons of |eafcutter bees energed fromnesting straws, so data were not

col I ect ed.

M xed CGenera - In cooperation with S. Hanlin, K Reitsma, C. Cark, M Brothers,
|. Larsen, M Wdrl echner, P. Ovrom R Luhman, S. Bruner, L. Burke, and S. W ke,
pl anted and observed 20 accessions of m xed genera for floral visits by native
insect pollinators in the field in Anes. Wather data and insect specinens were
col l ected on Agastache, Pycnanthenum Mnarda, Ccinmum Melilotus, Coriandrum
Anet hum Brassica, Sinapis, Eruca, Matthiola, Hesperis, Linum Helianthus,
Zinnia, and Tithonia. Literature search on tachinid fly rearing was initiated.

Laborat ory

Coriander - In cooperation with D. Brenner, K Reitsma, M Wdrlechner, D

Kovach, L. Burke, C. Gardner, and S. Hanlin determ ned initial observations and
tests that D. Brenner, D. Kovach, and | could performon 2001 Ares field increase
seed lots to determ ne the extent of seed chalcid infestation present in
coriander curated by D. Brenner. Data collection on 9 accessions is in progress.

Rearing - A colony of sunflower noths is being maintained at NCRPIS in order to
provi de sufficient nunbers of insects for the field and | aboratory eval uati ons.

A col ony of green peach aphids is being nmaintained in the growh chanmber in order
to provide sufficient nunbers of insects for greenhouse eval uati on of Brassi ca.
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In cooperation with S. Hanlin, researched and devel oped a protocol for rearing
bl ue bottle flies for use as pollinators of nostly unbel-type plants in field and
greenhouse cages. These flies were reared during the spring and sumer.

Dat a Archi vi ng

Brassica - Data from 1,418 Brassica accessions that were evaluated for green
peach aphid danmage in the greenhouse in Anes from 1993 t hrough 1997 were provided
to curator R Luhman for assessnent prior to entry in the GRIN database. The
greatest resistance was noted in twelve accessions of B. juncea, B. rapa, and B
napus originally from Turkey, India, Pakistan, and South Korea.

Data from 1, 659 Brassica accessions that were planted in the field at Herm ston
OR with the cooperation of Gary Reed (Oregon State University) from 1997 through
2000 were provided to curator R Luhman for assessnment prior to entry in the GRIN
dat abase. R W/Ison had evaluated the plants for damage by natural popul ations of
cabbage aphid. A high |evel of resistance was noted in el even accessions,
primarily of B. juncea originating in India and Pakistan.

During the fall, 2001, | initiated a search for a basic statistical analysis
programto replace DOS-based MSTATC and as an alternative to pcSAS. In
cooperation with D. Kovach, M MIllard, R Luhman, C Block, C. Gardner, M
Brothers, S. Hanlin, M Wdrl echner, and P. Ovrom various trial prograns were
tested. | selected StatMst as a programworthy of further trial

G her Activities:

During the sunmer, 2001, | took a Mol ecul ar Bi ol ogy Laboratory Techni ques cl ass
(lowa State University course Zool ogy 542A) to enable nme to assist NCRPIS
curators in the area of nolecul ar marker research as needed.

During the past year | served as the secretary of the Inage Archive comittee.
Pl ans for 2002:

I will continue host-plant resistance evaluations in the field, l|aboratory, and
greenhouse with the collaboration of NCRPIS curators and appropriate cooperating
scientists fromother ARS units. These evaluations include: reaction to first
and second-generati on European corn borer and corn earwormin maize, sunflower
nmoth in cultivated sunflower, Lygus bug in amaranth, and green peach aphid in
Brassica. W have one final year of field evaluation of cabbage aphid resistance
in Brassica in Oregon.

I will continue to process, archive and nmake data publicly avail able from past
eval uati ons.

I will continue support activities for the NCRPIS insect pollinator program
assisting in the rearing and placenment of bees and flies, as well as providing
cooperation in pollinator studies proposed by S. Hanlin and NCRPI S curators.

I amlooking forward to the addition of a federally-appointed student enployee to
assi st in insect rearing.

b. Horticulture (MP. Wdrlechner, P. Ovrom

Ger npl asm Col | ecti ons

Acqui sition: During 2001, we received 69 new accessions of ornanentals
(Table 1). The largest groups were 16 accessions received from an
exploration to the Russian Far East, led by Alan Wittenore of the Nationa
Arboretum and 9 accessions obtained through Indices Semi num In 2001, we
al so re-obtained five ornamental accessions that had been nom nated for

i nactivation.
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Mai nt enance:

Avail ability:

During 2001, approxi mately 44% of the ornamental collections and 49% of the
mnt famly plants were available for distribution (Table 1), figures
simlar to those reported in 2000 (41 and 50%.

Back- up:

Approxi mately 33% of the ornanental collections and 48% of the mint famly
plants are duplicated at NCGRP (Table 2), figures sinilar to those reported
in 2000 (29 and 48%.

Regener ati on:

Regeneration efforts continued at the levels established in 2000. The
harvests listed in Table 2 include 74 successful cage increases and 30
woody ornanental seed increases. There were also 29 accessions of woody
pl ants established from seeds. These nunbers are about 60% of the record
[ evel s achieved in 2000. In addition, 12 shrub accessions were
transplanted to the field to be increased under |arge cages in 2002.

Viability Testing:

In 2001, 72 ornanental and 53 mint-fanmily accessions were tested for
germnation (Table 2), bringing the total nunber of active, ornanenta
accessions tested in-house to 663 (27% of the collection).

Di stri bution

As summarized in Table 3, during 2001, 671 “order itenms” included all the
di stributions for the NC7 Trials (described in the follow ng section),
along with 10 plants, 50 cuttings and 518 packets of seed, which were
distributed to fulfill other requests for ornanental plant gernmplasm In
addition, 42 seed packets were distributed of mint famly gernplasm The
518 packets of ornamental seeds are the npbst that have been distributed in
a single year. This group enconpassed 39 genera; those nost in demand
were: Echi nacea (272 packets), Zinnia (76 packets), Sanvitalia (45
packets), and Spiraea (15 packets).
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Hi storical Sunmary of Distribution Activity:

Crop Year s No. of No. of Recipients No. of Itens No. of
O ders Di stri buted Accessi ons
Di stri buted

O nament al s 97 85 69 520 269
98 92 84 531 234
99 92 83 658 272
00 84 79 596 282
01 94 85 671 365

Mnt Famly 97 3 3 33 18
98 10 10 85 47
99 3 3 8 8
00 3 3 37 35
01 5 5 42 42

Char acteri zati on/taxonony:

During 2001, the draft descriptor |ist for Echinacea was refined and a data
coll ection conpleted on the three-year cage field. These data were used to
hel p verify taxonomc identifications. The initial data set has been
proofed, and the descriptor list was submitted in Novenber for review and
approval by the New Crops Crop CGernplasm Conmittee. Approval of the
descriptor list will enable | oading of an extensive data set into GRINin
2002, which will allow the research community to gain a better

under standi ng of our collections and increase the efficiency of their use
in research.

Al'l other herbaceous ornanentals in the cage-increase field, and nany of
the tree and shrub accessi ons being regenerated, were checked to verify
identifications. |In all, 18 accessions were re-identified. During 2001
with the assistance of Robert Stebbins and Paul Ovrom 116 images of
ornarmental s were added to our |ocal database (see Table 4), bringing the
total number of ornamental images to nore than 400. These will be | oaded
to GRIN in the com ng year.

Eval uati on:

Results from fl oodi ng and drought eval uati ons conducted during June and
July 2000 on five Betula and four Al nus species were prepared for
publication and loading into the GRIN database. The publication wll
appear in print early in 2002 and | oadi ng these data shoul d al so be
conpleted at that tine.

The foll owi ng evaluation data (see Table 4) were received fromNC 7 Tri al
Site Cooperators and | oaded to our Internet database (described further in
the section “Coordination of the NC-7 Regional Onanmental Trials”).

Reports of planting (12 accessions distributed in 2001): ca. 1530 data
poi nts
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One-year reports (12 accessions distributed in 2000): ca. 945 data points
Fi ve-year reports (7 accessions distributed in 1996): ca. 600 data points
Ten-year reports (8 accessions distributed in 1991): ca. 690 data points
Enhancenent :

There was no mmj or progress to report with enhancenent activities in 2001
Coordi nation of the NC7 Regional Ornanental Trials:

Plant Distribution - In 2001, 722 plants of twelve accessions were
distributed to 26 sites for long-termevaluation, with an additional 172
pl ants provided to arboreta and botani ¢ gardens.

Many of the tree and shrub seed collections nade in Septenber 1999 in
Ukrai ne are being gernminated and cultivated for long-termtesting in the
NC-7 Trials, with two overall goals: finding well-adapted, new | andscape
plants for the North Central Region and testing scientific hypotheses about
the rel ati onshi ps between soils, clinmates, vegetation patterns and woody

pl ant adaptation. The first two of these accessions were distributed to
Trial Sites in 2001

In May 2001, Paul Ovromdelivered plants and net with cooperators at three
sites in Kansas and two in Nebraska. 1In all, 176 plants of 12 accessions
were delivered.

Comput er - generated, "One-, Five-, and Ten-year Performance Report"” forns
were distributed to trial-site cooperators this spring. Six updates were
enmailed or sent to trial cooperators in 2001 to i nformthem about recent
devel opnents in the testing program One of the major devel opnments that
links us nore closely to trial sites is the existence of our NCRPIS home
page. Paul Ovrom continues to expand our web site by posting tria
results, images of trial plants and other information about the trials on
the Internet. Evaluation results for plants distributed in 1984-90 and
descriptions of all plants distributed for testing between 1990-2002 are
now avail abl e through this site. Qur web site was featured in an article
in Organi ¢ Gardeni ng nagazine in Cctober. Paul also published an article
describing el even of the best performng plants fromthe Trials in
Landscape Pl ant News.

Gernplasm activities in crops other than those curated:

Various requests for accessions with special horticultural or agronomc
characteristics were handl ed by Mark Wdrl echner, resulting in the
distribution of 39 packets of seed.

Wth the help of Robert Stebbins, Gernplasm Program Assistant, the
Station’s acquisition of new gernplasmfrom I ndi ces Sem num and fromthe
USDA- NRCS Pl ant Materials Centers was coordi nat ed.

Mark Wdrl echner and Lisa Burke (with nuch help from Station personnel)
wote a paper that presented anal yses of gernplasmdistribution patterns
for the period 1988-1999 for ten najor NCRPIS crops. This study
denonstrated ways that demand statistics can be used to refine nanageria
strategi es for gernplasmregenerati on and mai nt enance. The paper was
recently accepted for publication in Genetic Resources and Crop Evol ution

In his role as Co-major Professor, Mark Wdrl echner continued to guide
Amal i 0 Santacruz-Varela in a research project to elucidate patterns of
geneti c and norphol ogi c variation anong New Worl d popcorn gernmpl asm

Amal i o conpl eted his research and successfully defended his dissertation in
2001 and is now preparing his results for publication
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Thr oughout 2001, Mark Wdrl echner actively participated in a university-

i ndustry-ARS col | aboration to establish the Ornanental Plant Gernpl asm
Center (OPGC), a new National Plant Gernplasm Systemsite in Col unbus,

Ghio, which will focus on the conservati on of herbaceous ornanental genera.
He serves as the Agency’'s representative to adm nister a Specific
Cooperative Agreenent between ARS and The Chio State University to fund the
OPGC and has been assisting the new OPGC Director and Curator in their
efforts to establish the Center and integrate it with the NPGS

Mark W drl echner chaired an in-house commttee on medicinal/nutriceutica
pl ants, and assenbled (with Robert Stebbins’ assistance) a database that
lists species used in traditional nedicine and as nutriceuticals and

di spl ays NPGS' s hol dings for these species. During 2002, we plan to mne
this database for information that can be used to devel op col |l ection
priorities for NPGS and our Station.

Mark Wdrl echner’s other research and training activities:

Col I aborations continue with Wel by Snith of the M nnesota Departnent of

Nat ural Resources in preparing a treatnment of Rubus for a new book on the
woody plants of Mnnesota and with the staffs of herbaria at the University
of Wsconsin, National Arboretum and Chio State University to identify and
docunent their Rubus collections.

Mark W drl echner’s presentation anal yzi ng the geographic distributions of
non-nati ve woody plants known to be established in lowa in relation to
climatic anal ogs was accepted for publication in the Journal of the |owa
Acadeny of Science and will be published early in 2002. As a follow up
project, Jeff Iles, of the ISU Horticulture Department, and Mark anal yzed
the native ranges of non-native woody plants not known to naturalize in
lowa in relation to the ranges of those species that are known to
naturalize. Fromthis analysis, they were able to devel op a geographic

ri sk analysis that should be useful in quantifying the risk of invasiveness
of new introductions. The results of this work were recently accepted for
publication in the Journal of Environmental Horticulture.

Together with coll eagues at lowa State University, Mark Wdrl echner
continues to assist in the docunmentation of the flora of Ames and its
dynam cs by verifying the identification of woody plants and by making
field collections, often in the vicinity of the Plant Introduction Farm a
potential introduction source for exotic plants. A paper describing the
flora of Anes was published this year (see below), and another publication
resulting fromthis work on the dynam cs of the flora has been accepted by
the Journal of the lowa Acadeny of Science. A third paper resulting from
this work, describing the characteristics of the "lost" and "found" species
in Ares over tine is being prepared for the journal Conservation Biol ogy.

Q her Horticultural project training and staff devel opnent activities:

Paul Ovrom attended the Wody Landscape Plant CGC held in Anes in June and
gai ned val uabl e insights on the role that the CGC plays in advising NPGS
woody crop curatorial staff. And as part of a project to foster increased
under st andi ng of plant propagation techniques and research in | andscape

pl ant devel opnent, Paul was selected by the International Plant
Propagators’ Society (IPPS) Eastern Region Board of Directors to visit
Denmark and nmeet with plant propagators and researchers at several public
and private Danish institutions. During his visit, he also attended and
gave a presentation to the | PPS Scandi navi an Regi on conference in Arhus.

O her inportant aspects of training for the Horticulture project include
course work for keeping pesticide applicator’s |licenses current and

i mprovi ng database skills. Paul Ovromand Mark Wdrl echner attended
pesticide continuing education at the |owa Shade Tree Short Course in Mrch
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and a training session in Qctober. In July, Paul attended a course on
“Preparing Your Images for Use on the Wb,” which he was able to apply to
t he managenent of the NC-7 Trial website.

Comuni cations Activities:
Manuscri pt and Proposal Review

Mark W drl echner served as a peer reviewer for nanuscripts submtted to
Hort Sci ence, Journal of the American Rhododendron Society, Journal of the
American Society for Horticultural Science, and Seed Technol ogy, as a USDA
peer-reviewer for a paper froman ARS scientist at the National Arboretum
and as an informal reviewer for a manuscript froma scientist in the Czech
Republic. He reviewed grant proposals for the Anerican Rhododendron
Society, the Eastern Region of the International Plant Propagators’
Society, and the Educational Foundation of Anmerica.

Posters, Presentations and Sem nars:

Ovrom A. Paul. 2001. USDA-ARS National Plant Gernplasm System and the NC
7 Regi onal Whody Ornanental Trials. Invited Presentation to the Annua
Meeting of the Scandi navi an Region of the International Plant Propagators’
Society, Arhus, Denmark, 12 Septenber.

Ovrom A. Paul. 2001. Presentation on Acer tataricum subsp. ginnala Anmes
23254, Caragana rosea Anes 3020, and Cornus sericea ‘Ruby’ Pl 443229 to the
New Pl ants Forum Annual Meeting of the Eastern Region of the Internationa
Pl ant Propagators’ Society, Lexington, KY, 3 October

Wdrl echner, Mark P. 2001. Plant taxonomy. Invited presentation given to
the National Council of State Garden C ubs, Gardeni ng Study Course, |owa
Arboretum Luther, |IA 13 Septenber

Paul Ovrom and Mark Wdrl echner al so gave presentations to the Externa
Review Teamin April.

Publ i cati ons which appeared in print in 2001

Abel, CA, L.M Pollak, W Salhuana, MP. Wdrlechner, and RL. WIson
2001. Registration of GEMS-0001 mai ze gernplasmresistant to | eaf bl ade,
| eaf sheath, and collar feeding by European Corn Borer. Crop Science 41:
1651- 1652.

Norris, WlliamR , Deborah Q Lewis, Mark P. Wdrl echner, Jinme D
Thompson, and Richard O Pope. 2001. Lessons froman inventory of the Anes,
lowa flora (1859-2000). Journal of the |owa Acadeny of Science 108: 34-63.

Ovrom Arthur P. 2001. Eleven Plants of Note Eval uated through the NC- 7
Regi onal Wody Ornanental Trials. Landscape Plant News 12(3): 6-11

W drl echner, Mark P. and Kat hl een A. McKeown. 2001. Assenbling and
characterizing a conprehensive Echi nacea gernpl asm col | ecti on. Poster
Abstract N-38, Abstracts of the 5th National Synmposium on New Crops and New
Uses: Strength in Diversity, Atlanta, GA, 10-13 Novenber 2001, p. 129.

Wdrl echner, Mark P., Robert E. Schutzki, Vasily Y. Yukhnovsky, and Victor
V. Sviatetsky. 2001. Collecting | andscape trees and shrubs in Ukrai ne for
t he eval uation of aesthetic quality and adaptation in the north centra
United States. FAO I PGRI Plant Genetic Resources Newsletter 126: 12-16.

W drl echner, Mark P. and Warren H Wagner, Jr. “1998" (published 2001).

Qccurrence of European dewberry, Rubus caesius (Rosaceae), naturalized in
lowa and M chigan. M chigan Botanist 37: 107-112.
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Departmental Activities:

Mark W drl echner continued as an active nenber of the Crop Seeds Commttee
and the Pl ant Breedi ng and CGenetics Advi sory Panel of the Agronony
Departnent at lowa State University. He was appointed to a one-year term
as chair of the Witten Prelimnary Exam Conmittee for the Plant Breeding
and Genetics Advisory Panel. He conpleted service as Co-nmjor Professor
for one Ph.D. candidate in Plant Breeding, Amalio Santacruz-Varela, who
successfully defended his dissertation and graduated in 2001

Concl usi ons and Pl ans for 2002:
Curation
Qur expansion of ornanental regeneration efforts, which began in 1999, has

produced significant results. During 2001, the availability of ornanental
accessions increased by 3% w th Echinacea nmaking up nost of the newy

avai | abl e accessi ons. This has led to a large increase in the

di stribution of Echinacea gernplasmto the research conmunity, allow ng us
to neet past demand. These collections will become even nore valuable in

the com ng year, once the evaluation data are |loaded into GRIN. |n 2002,

we will fill gaps in our three-year cage field and begin a formal tracking

of resources devoted to regeneration

Wth the establishment of the Ornanental Plant Gernplasm Center (OPGC) in
Onhio and the hiring of permanent staff, we have schedul ed the transfer of
nore than 400 accessions to the OPGC during April 2002. W will ensure
that the inventory and passport data for transferred collections are in the
best possible condition. These transfers should allow us to focus nore
closely on a smaller set of herbaceous ornanental genera, especially on

t hose genera that also have nedicinal, aromatic or industrial uses, and on
woody | andscape plants. This topic was di scussed at the Herbaceous

O nanental and Wody Landscape Pl ant CGC neetings in 2001 and will be
integrated with the NPGS Status Report that the Wody Landscape Plant CGC
plans to conplete in 2002.

Research

Consi derabl e progress was nmade on the followi ng four research projects
during the past year: analysis of geographic range and invasiveness of non-
native woody plants in lowa in relation to climtic anal ogs, description of
t he dynamics of the flora of Ames, statistical analysis of patterns of

ger npl asm denand, and eval uation of alders and birches for tolerance to
drought and fl ooding stress. By the end of 2001, five publications were in
press: two papers related to the anal ysis of geographic range and

i nvasi veness, one on an analysis of species |ost and gained fromthe Anes
flora, one describing the results of the alder and birch eval uation, and
one describing efforts to build and eval uate our Echi nacea coll ections.

Research efforts during 2002 will focus on devel oping nodels that integrate
climatic and geographi c analogs with risk assessment for invasiveness of
non- nati ve woody plants, an exam nation of |ong-term germnation records
and past distributions to estimate quantities of seed needed to neet future
requests, and collaborative projects to evaluate our collections of
nmedi ci nal and aromatic plants. Mark Wdrlechner will also participate in

t he conpl eti on of ongoing studies on the genetic diversity of our gernplasm
col l ections, including research on popcorn by Anmalio Santacruz-Varela and
sunfl owers by Mary Brothers. Studies will also continue on the

bi osystemati cs of Rubus and the dynam cs of the local flora, with specia
attention paid to the role of exotic species.
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Staff Devel opnent

In 2002, Mark Wdrl echner plans to visit the Wstern Regi onal Pl ant
Introduction Station in Pullman, WAshington to observe their operation
| ooking for “take-hone” |essons that can be applied to our efforts.

Paul Ovrom plans to take training to keep his pesticide applicator’s
certification current and to inprove database and web-design skills, and
plans to enroll in |ISU Genetics 542, "Introduction to Ml ecul ar Biol ogy
Techni ques. "

c. Pl ant Pat hology (C. Block, B. Van Roekel)

Research Progress:

Amar ant hus:

We continued a host range and cross-inocul ati on study of Phonopsis fung
i sol ated from amaranth and soybean. The Phonopsis speci es causi ng severe
di sease in Amaranthus tricolor was not able to infect |ocal crop or weed
hosts other than redroot pigweed, A retroflexus. Much of this work was
conducted by Leilani Robertson, a senior at 1SUin Plant Health and

Prot ection.

We identified a species of Pythiumcausing amaranth stem canker and | odgi ng
problems in farner fields in lowa, Nebraska and M ssouri. W have conpl eted
Koch’ s postul ates and conducted prelimnary research toward devel oping a
resi stance screening nethod. A literature search indicated that the disease
was reported once in 1993 fromanaranth in M ssouri

Cucurbits:

We field-screened 155 melon (Cucumi s nel o) accessions for powdery nil dew
resi stance (Sphaerotheca fuliginea). The trial was intended to eval uate

ant hracnose resistance (Colletotrichumorbiculare), but little anthracnose
devel oped despite three inoculations. The plants were extensively col onized
by powdery mil dew and notes were recorded on accession reactions. W tested
151 cucunber (C. sativus) accessions in the greenhouse for powdery m | dew
reaction. None of the nel on accessions showed resistance in the field, but
five cucunber accessions, Pls 605929-605933, showed an internedi ate type
resi stance in the greenhouse test.

Mai ze:

We conpl eted the second year of a nmize disease evaluation project. There
were 2976 accessions distributed to 3 private and 4 public pathol ogists. W
obt ai ned the cooperators’ sunmer 2000 eval uation data and worked with the
mai ze curator to summarize the information and | oad the data into GRIN
Information can be queried at http://ww. ars-grin.gov/cgi-

bi n/ npgs/htm /1istdsc. pl ?MAl ZE. (bservations made so far include nultiple

| eaf di sease resistance in the Argentine Ladyfinger type popcorns, gray

| eaf spot resistance in African and related Brazilian | andraces, and conmmon
rust resistance in several Andean |andraces. W still seek better nethods
for evaluating late maturity materials as well as exotics with poor
agronom ¢ performance.

At Ames, we eval uated 619 nmize accessions for Stewart’s wilt resistance.
The 10 nost-resistant accessions included several inbreds and popcorns:
Pl 558532 (Mol7) Pl 587148 (Cl 66) Pl 340872 (from Tom Thunb popcorn)
Pl 550522 (T232) PI 587155 (WL82BN) Pl 414177 (from Argentine popcorn)
Pl 587128 (H84) Pl 217407 (Ladyfi nger popcorn)

Pl 587147 (Pa91) PI 340871 (from Tom Thunb popcorn).
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Sunf | ower:

We tested 50 accessions of wild Helianthus annuus for resistance to
Septoria helianthi. These 50 were selected froma group of 128 accessions
evaluated in last year’s trial. The entire group was al so eval uated for
downy m | dew and rust resistance by Dr. Tom Gul ya (USDA- ARS, Fargo) and the
results will be conbined. There was a definite correlation between Septoria
| eaf blight resistance and the geographic origin of the accessions. W
observed good resistance in several accessions fromthe M dwest and Texas
and extrene susceptibility in all accessions fromCalifornia and the
Paci fi c Northwest.

Di sease notes and phytosanitary activities:

Fiel d observations for plant diseases were made in the seed increase plots
for Brassica, cucurbits, sunflower, and maize. Al accessions were

i nspected with particular enphasis placed on verifying the presence or
absence of diseases of phytosanitary inportance.

Brassi ca and rel ated genera:

The regeneration plot cages were inspected during June 2001 and notes
recorded for all diseases present. There were no di seases observed on 61 of
141 accessions. Sone black rot infection (Xanthononas canpestris pv.
canpestris) was noted in almost half the cages, ranging froma few infected
| eaves to a fairly heavy infection on about 20 accessions. There was |ight
powdery mi | dew (Erysi phe cruciferarun) infection on 12 accessions and 3
accessions with downy m | dew (Peronospora parasitica). Heavy aphid

i nfestation caused general yellowing in a few accessions.

Cucum s sativus and C. nelo:

Di sease observation notes were taken on the seed increase accessions (42
cucunber and 79 nel on) on Aug 8 and Aug 29. Notes were nmade for three

di seases.

Di seases observed included anthracnose (Colletotrichum orbicul are),
bacterial |eaf blight (Acidovorax avenae ssp. citrulli) and powdery nil dew
(Sphaerotheca fuliginea). Anthracnose was absent to generally lowin |eve
of severity in nost of the cages. Anthracnose severity was high in four
cucumnber accessions and two nel on accessions. Powdery m | dew di sease
severity was fairly high starting in early August and probably contributed
to early senescence in sonme accessions. Al but three of the mel on cages
showed sone synptons of bacterial l[eaf blight infection. Seed harvested
fromall melon accessions was treated with a 15 m nute 1% hydrochloric acid
seed disinfectant.

Cucurbit virus-testing:

Al'l Cucurbita pepo (punpkin and squash), cucunber and nel on seedlings were tested
for squash nmosaic virus (SqMV) ELI SA before transplanting. Testing is done to
prevent the introduction of virus-infected plants into the seed increase field.
During May, 4100 plants of 152 accessions were tested. No SqW was det ected anong
43 cucunber and 80 nel on accessions. Eleven putative SqM/-infected seedlings were
di scarded fromthe 749 C. pepo plants tested (1.5% . Eight of these 11 plants
tested positive and the other three were synptomatic plants that energed | ate
from accessi ons with good numbers of plants.

Sunf | ower :
The main phytosanitary disease for U S. -grown sunflowers is downy m | dew, caused
by Pl asnopara halstedii. Al seeds were treated before planting with All egi ance

fungi cide (metal axyl), but two infected seedlings were found this year. W
suspect this was due to inadequate fungicide coverage and not due to devel opnent
of a resistant fungal biotype.

By early fall, Septoria |eaf blight had caused significant defoliation in nany of
the wild accessions. Disease notes were made in 102 sunfl ower cages. Septoria
| eaf blight was the nost frequent disease, but |esser anpbunts of rust and powdery
nm | dew were found, along with a few plants showing Verticilliumw It synptons.
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Mai ze:

We worked with the maize curatorial teamto create and inplenent a Stewart’s
bacterial wilt nmanagenent plan. The plan included Gaucho insecticide seed
treatnment, nonitoring for flea beetles, and insecticide spray(s) as needed. No
flea beetles were found and no insecticide sprays were applied. The wi nter was
cold enough to kill the flea beetle vectors. W inspected 308 seed increase plots
for Stewart’s bacterial wilt synptons during August. Stewart’s wilt was not found
during the 2001 growi ng season. Notes were al so made on the percentage of plants
per accession affected by corn smut. Field inspection results were | oaded into
GRIN.

Laboratory seed health testing:

We conduct ed phytosanitary |l ab tests on 315 maize seed lots for Stewart’s wilt,
38 seed lots for Goss’ wilt, and 102 seed |lots for Hel m nthosporium carbonum
Hel m nt hospori um maydi s, Di pl odia maydis and Di pl odi a macrospora. | wote 27
addi ti onal declarations (ADs) certifying freedom from pest problens based on
field inspection or |ab testing.

All seed testing results were entered into our |ocal database and al so upl oaded
to GRIN. W inmplenented an Oracle data form (witten by Dave Kovach) that speeds
the entering of lab testing data and field observations into GRIN. Al of the old
mai ze seed testing data was reviewed and any m ssing data was | oaded to GRIN.

Communi cation Activities:

Meeti ngs and wor kshops:

Charles Block and Bill Van Roekel attended the Sunfl ower Research Workshop in
Fargo, ND, the Annual Seed Technol ogy Conference in Anes, and the Anerican
Phyt opat hol ogi cal Society neeting in Salt Lake City.

Charles Block attended the Anerican Seed Trade Association Corn and Soybean
Research Conference in Chicago. He gave a report to the NCR- 25 Corn and Sorghum
Pat hol ogy comittee on corn research at NCRPIS.

Charl es Block attended a 5-day Supervisory Leadership training workshop in Feb
2001 and a 4-day new USDA scientist training workshop in April 2001.

We participated in the April NCRPIS review and presented the plant pathol ogy
program station staffing history, and curator support services provided by
NCRPI S pat hol ogy, horticulture and entonol ogy groups.

G her activities:

Charl es Bl ock

. gerved as chair of the sunflower disease panel for the National Seed Health

yst em

e served on a technical panel to review seed health testing nethods for
spi nach and cel ery,

e served as a peer reviewer for manuscripts submitted to Plant Di sease,

o tested a new Aspergillus identification key being witten by Maren Klich, a
USDA- ARS scientist fromthe Sout hern Regional Research Center

e served as the NCRPIS [iaison with the USDA-APH S, the |owa Departnent of
Agriculture and Land Stewardship, and other agencies for phytosanitary issues
and regul ati ons,

e served as chair of the NCRPIS safety committee,

e received annual tractor safety training, annual nedical review for
Cccupational nedicine health nmonitoring program renewed annual pesticide
respirator certification, and received pesticide applicator certification in
ei ght categori es,

e gave an invited talk to | SU Seed Pat hol ogy graduate class on “Statistica
Sanpling for Seed Health Testing” and presented a seminar to the |SU Pl ant
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Pat hol ogy departnent on the National Plant Gernplasm and the NCRPIS.

e appoi nted USDA Col | aborator/ Assi stance Professor in the |ISU Pl ant Pat hol ogy
Depart nent

2002 Project Pl ans:

We are contacting cooperators and planning the third year of evaluations for corn
di seases. Qur role will be to (1) assenble test groups of gernplasm (2)

di stribute accessions; (3) receive and process evaluation data; (4) distribute
data in other forms to cooperators and the naize breeding community; and (5)
provi de seed of pronising accessions for further testing and devel opnent. W
will conduct Stewart’s wilt evaluations in field plots as we are well equipped to
continue this evaluation work.

Two di sease-resistant sunflower populations will be prepared for rel ease as
publ i c breedi ng populations. A manuscript will be devel oped, with Tom Gul ya,
Mary Brothers and Robert Webster, that describes correlations between
ecogeogr aphi ¢ vari abl es and one or nore di sease resistance traits in wld
sunfl ower.

We are investigating selective agar nedia for Erwinia stewartii. There is need
for a good selective agar that linmts growh of Enterobacter aggl onerans (Erw nia
her bi col a), a fast-grow ng, common col oni zer of plant and seed surfaces.

We are initiating studies to evaluate the survival of the bacterial fruit blotch
bacteriumin stored nel on seed.

d. Zea Curation (M Mllard, G Crim L. Pfiffner)

Constructi on:

There were no significant construction projects during 2001 affecting the naize
project. Wen the GEM staff noves to the station in 2002, the current imging
roomw || beconme the nmaize curator’s office and inmaging will be relocated to
space formerly allocated to dryers.

Equi pnent :

A second fl atbed Epson fl atbed scanner was purchased in fiscal 2001 with a bed
size of 12.2 x 17.2 inches. The bed of the scanners previously being used were
8.5 x 14 inches and required fromb5 to 9 i mages to scan the 25 ears of accessions
with [arger ear sizes. This new scanner is twice as fast and allows 25 ears to
be captured in 3 imges, freeing a significant anmount of manual |abor for other
tasks. However, it was discovered that both this Epson 1640XL and the Epson
836XL scanners need to be sent to an Epson repairnman for cleaning at considerable
cost. Additionally, the new Epson 1640XL has difficulty scanning an imge with
the cover up as has been done with the Epson 836XL and the earlier HP 4C

scanners. Unfortunately, this will make it necessary to investigate other
sol utions.
A 1700 MHz Pentium IV conmputer was purchased, and a 900 MHz Pentium Il was

cascaded to the inmaging room The inmaging roomis now equi pped with two 900 MHz
and one 1700 MHz machi nes for accession imging. Al NCRPIS project staff
utilizes this facility for inage processes, with the majority of usage by maize
proj ect personnel

M Mllard (I1SU rmai ze curator I1) received a new 1700 MHz Pentium |V conputer
equi pped with a CD witer, which is used for archiving data.

Conputers were cascaded within the NCRPIS to update mmize room processing

computers. Eight nmachines are now avail able for data entry by the rmaize and
other curatorial projects. Capacity of these nachines ranges from 233 Mz
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Pentiumll’'s to 600 MHz Pentiumlll’s with the average machi ne being a 400 Mz
Pentiumlll. One year ago, the eight machines in use ranged from Pentium 200 Mz
to PentiumIl 400 MHz, with the average being a PentiumIl 200 Mz.

Per sonnel

Due to I SU budgetary constraints, a state field technician position, vacated
since July 2000 and historically funded 50% by | SU s Agronony departnment was
elimnated in 2001. The mai ze project continues to be supported by an I1SU field
technician, Ms. Gaylan Crim supported by NC-7 Regional Funds, and by a term
federal maize technician, M. Lisa Pfiffner, supported by USDA-ARS funds. The

| SU nmai ze curator, Mark MIllard, is supported by NC-7 Regional Funds, and has 21
years experience. The project is experiencing the benefits of three permanent,
experi enced FTE s designated for nmize curation for the first tine.

Research Progress:

The first GEM accession rel eased by ARS in June 2000 continued to be frequently
distributed in 2001. GEMS-0001 (Pl 614142) has been distributed a total of 59
times since its release. In 2001, it was distributed 36 tinmes of which it was the
| one accession in the order 32 times. There has been high interest in it by
organi c growers interested in non-transgenic alternatives for insect resistance.
It has dempnstrated resistance to first generation European corn borer unrel ated
to plant DI MBOA production. It was extracted from Pl 503806 (Piura 144) from
Peru. The NCRPIS has increased 4 other accessions destined for GEMrel ease by
Dr. Craig Abel, also with insect resistance. A negative trait associated with
some of these lines is susceptibility to conmon smut in sone environments, no
doubt donated by the exotic parent.

The first nmi ze accession i nages were nmade avail able on GRIN in 2000.
Availability of imges on GRIN expanded in 2001 to over 2000 mmi ze accessions. |
chair the NCRPIS Imaging Committee that is reviewing all procedures and
priorities involving imging fromaccessions to docunents. The committee has
devel oped a uni form accessi on i nage nam ng protocol along with specifications on
how an i mage shoul d be obtained and its contents. As the NCRPIS | magi ng
Conmittee Chair and as NCRPIS representative to the GRIN Advisory Committee, and
in conjunction with the GRIN Dat abase Managenent Unit (DBMJ), | devel oped
protocols for placing full and thunbnail imges on GRIN. Thunbnails were deened
i mportant because they allow nore rapid presentation of |Internet web pages; we
recogni ze that users’ conputational capacity varies widely. The Internet user
can preview i mages and only view in detail those of interest. This allows GRIN
to support the larger inmage sizes which the NCRPIS feels necessary to provide
maxi mum i nf or mat i on.

A project was initiated during the fall of 2001 with Dr. Steven Thomas of the
Depart nent of Energy, National Renewabl e Energy Lab at Gol den, Colorado to ship
stover sanples to Col orado for conpositional studies to evaluate the diversity of
stal k conposition for traits associated with energy production. This nmay prove
val uabl e for breeding types with nore utility for energy production from stover,

i ncl udi ng ethanol production, thus increasing the value of the crop. DOCE
supported the collection, drying, and shipping of stalk sanples after ear harvest
from 240 accessions regenerated in 2001. Data will be |loaded on GRIN, should the
sampl es provi de useful information.

Acqui sition

During 2001, Table 1 shows 676 accessions were received, up fromthe 112
accessions received |ast year and the 278 accessions received the previous year
These included 636 accessions held previously only at the NCGRP, formerly known
as the NSSL, and consisted nostly of U S. populations and inbred |ines. The

| arge transfer of accessions from NCGRP represents the majority of NSSL priority
mai ze accessions held before 2001. There are only 143 accessions remaining in
this category. Fewer than 100 sweet corn accessions will need to be revi ewed
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with Dr. Tracy of the CGC to decide disposition; the others appear to be
duplicates of NCRPIS accessions. The NCRPIS hopes to elimnate this category of
unavai |l abl e accessions during the next year. Additionally, the NCPRI S acquired 9
Crop Science registrations, 19 accessions fromNorth Carolina State University
destined for future GEM programrel ease, 26 old Cl inbred lines previously

mai nt ai ned by the USDA- ARS program at the University of Mssouri, and 5 Korean
accessions received through quarantine. The Korean accessions represent the
first Korean gernplasmin the NCRPIS mai ze col |l ection.

Regener ati on:

There were 296 accession regenerations attenpted in 2001 in Anes; this conpares
with 200 accessions in 2000 and 274 in 1999. Regenerations included 129
popul ati ons and 167 inbred lines. A nunber of old synthetics created by Dr.
Sprague and state experinment station inbred |ines which were held only at NCGRP
were increased. A nunber of Uruguay popul ations were regenerated due to recent
interest in possible insect resistance (corn rootwornj), yield potential, and
quality traits in this material. CIMWT was consulted prior to regeneration to
ensure that they did not hold excess seed in large supply that the NCRPIS could
bring into the collection in lieu of regeneration. They do hold other Uruguay
accessions that we are currently inmporting.

The 2001 growi ng season was drier than average. The inbred lines were irrigated
for the first time in several years; this was possi ble because of the proximty
of the field to old irrigation Iines which were suppl enented with PVC pi pes

cl anped together with rubber elbows by the farmstaff. Wthout this water, the
majority of the inbred line increases would have been extrenmely poor. A

wi ndstormin July bl ew down the popul ations and sone of the inbred lines, but we
were able to re-stand the planting with additional help fromother NCRPI S
curatorial projects. The fall was cool but |onger than normal prior to frost,
enabling late popul ations and all but one inbred Iline to mature easily. Seed of
inbred lines was treated prior to planting with GAUCHO as a precaution for
Stewart’s wilt, but this disease was rmuch |less prevalent in the area than in
previous years. No increase plots were infected with Stewart’s wilt in 2001.

Di sease pressure in general was |less than normal, due to dry conditions. Seed
treatment use to prevent or reduce Stewart’s wilt infestation will continue in
the future, in order to ensure that our seed production neets phytosanitary
requi renent for distribution and to inprove seed yield. 2001 harvest anpunts
appear to be average for the popul ations due to | odging and slightly bel ow
average for the inbred lines. Quality of seed obtained is generally above

aver age.

Over 70,000 seeds were processed froma Tripsacum dactyl oi des accession Pl 421612
“Pete” which was grown in isolation during the summers of 2000 and 2001. Harvest
of mature seed was inproved during 2001 by placing a corn shoot bag over each

i nfl orescence after pollination to catch seed as they mature. Oherw se, nmuch of
the best mature seed shatters on the ground before harvest. The maize curator is
attenpting to make control -pollinated seed avail able of Tripsacum from NPGS
because npst accessions are currently available only as clones or open-pollinated
seed fromMam. There is recurring interest and high demand anpng mai ze
researchers for mmize relatives.

Thirty-four accessions were received fromthe St. Croix quarantine regeneration
in 2001. Planting of maize on St. Croix in 2001 was slowed to allow progress in
ot her species on St. Croix and to allow the NCRPIS to catch up on a processing
backl og fromearlier regenerations. Adolpho Quiles-Belen took over supervision
of the nmai ze regenerations this year. Adol pho has prior experience with maize,
havi ng worked with the naize curator during the early 90's on nmize regenerations

at lsabella, Puerto Rico. This St. Croix regeneration was better than that
received in several previous years.

Pi oneer increased ei ght accessions at each of their three facilities on the
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i sl and of Kauai, Hawaii, on Puerto Rico, and at Wslaco, Texas in 2001
Accessions adapted to md and | ower elevations were quite successful. At

Wesl aco, | ate accessions fromcentral Mexico were unsuccessful. Twenty of 24
accessions were successfully regenerated at the 3 locations. The NCRPIS is very
grateful for this assistance and thankful that this private regeneration support
will continue in 2002. Ten accessions have been sent during the fall in 2001 to
Pi oneer | ocations on Kauai, Hawaii and Puerto Rico.

In January, 2001 the GEM Project and NRPI'S Mai ze Project staff provided mnutual
support in pollinating their winter nurseries at the Illinois Crop | nmprovenent
Association (IClIA) station near Ponce, Puerto Rico. G ow ng conditions during
this regeneration and seed quality were excellent. Wth the addition of GEM
staff in 2002, we hope to increase our nursery efforts in 2002. Thirty-two
accessions were sent to ICIA at Ponce during the fall of 2001 for pollination in
2002.

Mai nt enance:

Table 1 indicates that nmize availability declined 2% fromlast year. This was
due to the influx of a |l arge nunber of unavail abl e new accessi ons (4% exceeding
the increase in the nunber of avail able accessions (202 or 1.99%.

A processi ng backl og once pl agued nai ze curatorial efforts. |In Novenber, 1999,
the project had a 2.5 year processing backlog, including St. Croix regenerations.
Wth the addition of Ms. Lisa Pfiffner in Novenber, 2000, and one additiona
student |abor FTE, they, Ms. Gaylan Crim (ISU mai ze technician) and the ot her
student | aborers have conpletely elinmnated the backlog. In the past two years,
t hey have processed 5 years’ equival ent of regenerations (backl og plus new crops,
including winter nurseries and St. Croix material.) As a result, over 500
accessi ons have been nmde avail abl e that nay not have been available without this
effort. W are very optinmistic about our ability to make gernpl asm i ncreasingly
available in the future. The 2001 Anmes nursery crop is currently being processed
and shoul d be finished by March, 2002.

There was significant activity in backing up accessions at NCGRP for the first
time in several years, with 205 Zea accessi ons shipped there in 2001. This
occurred as a result of a |ong-planned review of 252 of approximately 1000
accessions of Zea fromthe Goodman regeneration project for Pl-nunber assignnment
in 2001. After Pl assignment, those not held in NCGRP's nmain inventory or “black
box” backup of CIMWT material were shipped to NCGRP. Pl assignment prior to

shi pnent increases the efficiency of the entire backup process.

In 2001, 1567 accessions were germ nated as conpared to 1876 in 2000 and 3571 in
1999. In 2000, a tenporary federal germ nation technician was hired to
coordinate all NCRPIS germ nations to reduce the managenment denmands of

germ nati ons on each curatorial group and to increase the process’ efficiency.
This technician resigned in early 2001, thus slowi ng progress. A new technician

will be hired in early 2002. As a result, the naize programreduced germn nation
tests during ‘00 and ‘01 and focused on the processing backl og, successfully
elimnating it. It is expected that the hire of a germ nation technician wll

enabl ed nore germination tests to be perfornmed in 2002; 3000 tests annually are
required to maintain reliable viability status on al nbst 18,000 accessions
according to current protocol.

Di stribution

We distributed 7,243 packets (Table 3) in 2001 conpared to 18,103 packets in 2000
and 4,545 packets in 1999. Seed packet distribution was simlar in 2001 to 2000
if the oil analysis project distribution in 2000 is excluded fromthe data. The
nunber of orders increased, but the nmajority of this increase can be accounted
for by the 36 orders for GEMS-0001 (Pl 614142), with 32 orders for this accession
alone. Distributions are expected to continue at this rate in FY' 02 as the

pat hol ogy- screeni ng program conti nues and nore GEM accessions are rel eased.
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CROP Year No. of ‘ No. of No. of Itens No. of Accessions
Orders Reci pi ents Di stributed Di stributed
Mai ze 1997 202 160 5034 3281
1998 178 137 3297 2184
1999 231 167 4545 2808
2000 257 192 18103 10982
2001 303 209 7243 4569

As stated earlier, the NCRPIS sent 3002 accessions distributed to 3 private and 4
public pathol ogists in 2001 conpared to 2559 accessions to 10 pathol ogists in
2000.

Characteri zati on:

There were 15,623 data-points on 15 ear descriptors on 847 accessions | oaded into
GRIN in 2001. This conpares to 11,675 data-points on 15 ear descriptors on 798
accessions in 2000.

| magi ng work continues at a high speed in 2001. There were 7,010 i nages obtai ned
on 3,756 accessions in 2001 conpared to 7,513 i mages obtai ned on 2,190 accessions
in 2000 and 6,502 i nages on 3,256 accessions in 1999. As nentioned earlier

i mges on 1, 327 accessions were |loaded into GRIN in 2001 increasing image
availability to the public to 2,004 accessions.

The first nolecular marker data were |oaded into GRIN in 2001 for maize.
onservations on 22 isozyme |oci on Mexican accessions in NGPS were | oaded from
data provided by Mjor Goodman in 2000 from studi es conducted in the 1980’ s.

Mar ker data on inbreds, U S. and other accessions will continue to be |oaded in
the future, including SSR and isozyne data fromtwo theses recently conpl eted by
students working with NCRPIS staff.

Eval uati on:

The mai ze di sease-resi stance screening program continued in 2001. There were 3002
accessions distributed to 3 private and 4 public pathologists in 2001, as
conpared to 2559 accessions to 10 pathol ogists in 2000. Data from 2001 screening
trials were |l oaded into GRIN for the first tine on gray |eaf spot, eyespot,

ant hracnose stalk rot, virulent race Rpl-D of comon rust, and maize dwarf npsaic
virus. Additional data for northern Il eaf blight were obtained and | oaded into
GRIN. Significant observations reported so far provide information on resistance
to nultiple foliar diseases in Lady Finger type popcorns, possible gray |eaf spot
resistance in African and related Brazilian | andraces, and comon rust resistance
in multiple Andean | andraces. Further discussions anbng the pathol ogists and the
NCRPI S need to take place to select organisnms and to devel op nmet hods of
evaluating late maturity naterials as well as exotics with poor agronomc

per f or mance.

There were 735 accessions evaluated for first generation European corn borer in
2001. Twenty-seven of these accessions rated a 2-3 and are classified in the
resi stant category. These 27 will be retested in a replicated planting.

Growi ng degree data were |oaded for the first time into GRIN in 2001, from 748
accessions grown in the NCRPIS U S. nmize race observation trial in 2000, and
for the eyespot data provided by Dr. Charlie Martinson in 2000

Cormmuni cati on:

Two replications of a | arge observation-denonstration planting of 468 accessions

fromthe United States were again planted in Ares in 2001. The purpose of the
pl anting was to observe the variability anong U S. maize races, obtain a second
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set of maturity data on these materials, and invite | SU nai ze researchers and
others to observe this variability which nbst naize researchers never see in one
pl ace. Unfortunately a July wind stormduring peak flowering time damaged t he
accessions, flattening the entire planting. Data acquisition and denonstrations
were cancel l ed, but a portion of the |ater accessions were harvested for the
stover project with the Departnent of Energy.

Several tours of the farmobserved the mmize inaging project as part of their
| earni ng experience. This has been a popul ar denonstration over the past few
years with visitors, and has increased awareness of inage availability in GRIN

2002 Project Plans
Acqui si tion:

More GEM accessions are expected to be released for distribution by the NCRPIS in
2002.

The NCRPIS will begin procuring the core accessions designated by Cl MWT and
published in CD format fromthe LAMP project that have not already been

i ncorporated into the NCRPIS collection. The NCRPIS will try to fill gaps in
races not held currently, and acquire nore of the Cari bbean accessions from
Cl MWT in 2002.

The NCRPIS will continue its program of acquiring public materials and previously
Crop Science registered accessions frompublic institutions. Accessions from
I ndi ana, M ssouri, Nebraska, and Kansas prograns will be acquired in 2002. The

I ndi ana program refreshed their accessions in 2001 and will ship seed to the
NCRPI S i n 2002.

Regener ati on:

Regenerations in Anes will be maintained at 200-250 accessi ons annual ly.

Resources need to be increased (or re-directed within the maize project) to all ow
for 300-400 accessions to be regenerated annually in the future to facilitate
acconpl i shment of this goal

The private sector will again be asked to help increase tropical accessions
during their off season. One conmpany contributed winter nursery resources in
2001- 2002 at two | ocations and one conpany has offered to increase 10 accessions
at one location in 2002. The NCRPIS is approachi ng other companies to increase
bet ween 10 and 100 accessions per year. The NCRPIS will continue its tropical
mai ze i ncreases during FY'02 with 32 accessions planted at ICIA in Ponce, Puerto
Ri co.

Quarantine regenerations on St. Croix will continue at the 30-50 accession |eve
during 2002.

NCRPIS will try to develop a relationship with Cl MWT and Peruvi an col | aborators
that will enable themto provide us with seed fromregeneration of highland
tropi cal accessions that cannot be regenerated in environments currently
aval | able to us.
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Mai nt enance:

Viability tests will be maintained at the 1,500 accessi on per year |evel and
attenpts will be nade to increase throughput to 3,000 per year, allow ng the
collection to be conmpletely tested on a five-year rotating basis. W wll also

eval uat e whet her protocols can be devel oped that can identify naterials that do
not require such frequent testing. Seed of generally good quality and viability
i s now deposited under better storage conditions than in the past. This causes
us to question whether we benefit from spending resources on viability testing
for the entire collection every five years, or if they can be better applied

wi t hout increasing risk to the collections.

The [ ast of the Goodman tropical increases from Mexico will be backed up in 2002
at NCGRP, and 500 kernel sanples will be distributed to CIMWT. Additionally, we
are going to send several hundred accessions to Cl MWT from other LAMP countries,
whi ch the NCRPI S has received, but Cl MWT has not.

W will try to send several hundred accessions of naize to Cl MWT representing

| andraces fromthe U S. This will enhance CIMWT' s ability to serve as an
international center for maize gernplasm It will also indicate to the world the
US. policy of freely sharing farnmer varieties. W have plenty of seed on hand
of nost of these | andraces since increasing themat the 100-ear popul ation size
generates | arge seed quantities.

The NCRPI'S, NCGRP, CIMWT, and Dr. WIfredo Sal huana will work on a conti nui ng
project to develop and cross reference a consolidated |ist of the holdings of the
various countries’ collections, the Cl MWT collection, and U.S. collections in
order to identify materials that nay be at immnent risk of |oss.

Eval uati on:

The mai ze curator will continue to work with the NCRPI S pat hol ogi st and
interested private and public pathologists in systematically obtaining data on
mai ze pat hogen resistance in the collection. USDA-ARS-NCRPIS and private in-kind
support should allow for prelininary observations to be obtained on 3-4,000 nore
accessions in 2002. Additional evaluation information will result in nore

ef fective use of accessions in the future.

e. Vegetables (K. Reitsma, L. d ark)

Col l ections curated by the Vegetable Project include Cichorium (NC7-chicory),
Cucum s sativus (NC7-cucum s.cucs), Cucumis nelo (NC7-cucum s.nelo), Cucum s
speci es (NC7-cucunis.wilds), Cucurbita pepo (NC7-cucurbita), Daucus (NC7-daucus),
Cci mum (NC7- oci mun), and Pastinaca (NC7-parsnips). A new site crop was

est abl i shed (NC7-cucurbits.msc) due to the foll owi ng nonencl ature changes in the
genus Cucum s: Cucumi s asper is now Cucunella aspera, Cucumis nenbranifolius is
now Oreosyce africana. Statistics for accession nunmbers and availability for
each site crop can be found in Table 1. Inactivations for 2001 were for

accessi ons where the seeds were no |onger viable and included 6 Cucum s sativus,
1 Cucurbita pepo, and 9 Pastinaca accessions.

Acqui sition

Si xty-five accessions were received and are listed by site-crop in Table 1
Fifty-one of these accessions are and were received as a result of a 2001
collection trip by Dr. P.W Sinon to Portugal

Mai nt enance

Actual numbers for regenerations attenpted and accessions harvested are found in

Table 2. The npjority of the 2001 Cucumi s sativus, Cucums nelo, and Cucurbita
pepo regenerations focused on accessions with | ow seed quantities for
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di stribution. The Cichoriumregeneration focused on accessions where plant
popul ati ons on previous increases were not well represented due to non-bolting
pl ants, and on never before increased accessions. The Daucus regeneration
efforts have prinmarily been directed towards nmaking newly acquired accessi ons
avail able. Forty of the Daucus and all of the Pastinaca accessions listed in
Table 2 are those that were started in October 2001 for regeneration in field
cages in the sunmer of 2002.

In addition to the regenerations in Anes, we received Daucus seed increases from
R Maxwel |, Seminis Vegetable Seeds, |Idaho (25 accessions); T. van der Horst,
Bej o Zaden B.V., Netherlands (22 accessions); and R Freenman, Sunseeds, Oregon (7
accessi ons).

As accessions are regenerated, seed sanples are sent to NCGRP for back-up. Four
of the vegetable collections have better than 75% of their accessions backed up
at NCGRP (Table 1). W received substantial original seed quantities on nmany of
t he new Daucus accessions, and these may be sent to NCGRP for back-up after
viability testing in 2002.

In 2001, we perfornmed a total of 233 germ nation tests (Table 2), nobst of which
wer e conducted on seed increases fromthe 2000 regenerations.

Di stribution

Packet and accession distributions for Ci chorium Cucum s, Cucurbita,

m scel | aneous cucurbits, Daucus, Ocinum and Pastinaca are summarized in Table 3.
In 2001, 2140 packets (itens) were distributed for these vegetable crops. This
is below the five-year average of 3040 packets, but the requests have been nore
targeted for specific accessions or for accessions having specific
characteristics or disease resistance. Distribution history for the last five
years can be found in the follow ng table.
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Crop Cal endar . of No. of No. of No. of
Year Orders Reci pi ent s I'tens Accessi ons
Distributed Distributed
Ci chorium 1997 4 3 22 20
1998 4 4 76 39
1999 6 5 123 115
2000 5 5 52 52
2001 6 6 288 175
Cucum s 1997 50 41 2910 1866
1998 49 40 1585 995
1999 54 46 3064 2085
2000 60 45 1555 1235
2001 59 49 1230 934
Cucurbita 1997 15 15 275 249
1998 15 15 114 98
1999 16 15 170 137
2000 19 18 457 363
2001 22 20 288 156
Cucurbits - 1997 0 0 0 0
M cs.
1998 1 1 1 1
1999 2 2 2 1
2000 0 0 0 0
2001 2 2 2 1
Daucus 1997 13 11 271 204
1998 19 16 922 525
1999 20 16 481 331
2000 11 11 205 203
2001 13 12 235 211
Cci mum 1997 3 3 91 46
1998 7 7 211 70
1999 7 7 206 88
2000 7 7 245 75
2001 5 5 97 79
Pasti naca 1997 2 2 16 13
1998 0 0 0 0
1999 2 2 8 8
2000 0 0 0 0
2001 0 0 0 0
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Characterization and Taxonony

Digital images, along with basic notes for taxonom c identification and accession
characterization, are recorded during regeneration (Table 4). Data for

approxi nately 17 descriptors, prinmarily fruit descriptors, are recorded at
harvest for Cucumi s and Cucurbita accessions. Plant habit, flowering dates, and
life-cycle notes are recorded for Cichoriumand Daucus. Data will be |oaded to
GRIN for the cucurbit crops once their descriptor lists have been revi sed and
approved by the Cucurbit Crop Gernplasm Conmittee. Al four RPIS s currently
have responsibility for various Cucurbita species, and each station uses a

di fferent set of descriptors. A standardized |ist of characterization
descriptors will be presented for approval at the next CGC neeting (as yet,
unschedul ed). Images will be nmade avail able on GRIN once the NCRPIS | nagi ng
Conmittee establishes guidelines for nam ng and | oadi ng i nages to the database.

Wth the assistance of the Dr. Mark Wdrl echner (Horticulturist), taxonomc
identities are reviewed and confirmed as each accession is regenerated. The 2001
re-identifications included: 2 Cucumis to other Cucunis species; 28 Daucus to 5
Daucus carota, 5 Daucus broteri, 3 Daucus sp., 2 Anmm, 4 Caucalis, 3 Olaya, 1
Pinpinella, 3 Torilis, 1 Turgenia, and 1 unidentified Apiaceae.

Eval uation/ Utilization

Dr. Charles Block (Pathol ogist) continued to screen all Cucurbita and Cucum s
seedl ings grown for regeneration for the presence of squash npbsaic virus with an
ELI SA protocol before seedlings can be transplanted to the field. He also
visually inspected all cucurbit field plantings for disease during the 2001
growi ng season. Seed-borne di seases are of specific interest, with bacteria
fruit blotch in Cucum s nelo being of greatest concern since phytosanitary issues
have prevented the distribution of Cucunmis gernplasmto some countries. The
WRPI S transferred an accession of Cucunmis sativus reported to be infected with an
unknown virus. We regenerated the accession in the greenhouse, and Dr. Bl ock
attenpted to identify the virus which remai ns unknown. W are hoping that sone
of the seeds extracted fromthe 3 fruit will prove to be virus free. The
accession is unusual in that the entire plant and the fruit are free of spines
and hairs. The accession is difficult to regenerate as it primarily produces
femal e flowers.

We are awaiting oil analysis and DNA fingerprinting data for the NPGS Cci num
collection fromDr. Katerina Svoboda and her student Senga Kyle, at The Scottish
Agricul tural College Auchincruive, Ayr, Scotland, UK Dr. Wdrlechner and | are
col l aborating on a publication with Svoboda and Kyl e regarding the eval uation
wor k.

Future Pl ans

Regenerations: | was recently contacted by a researcher who has been

col l aborating with others on evaluating the evolution of Cucums nmelo and
Cucurbita pepo. She wi shes to donate the gernplasm her group has collected from
around the United States as part of their research. This gernplasmincludes
approxi nately 60 accessions of wild type Cucum s nmelo and approxi mately 50
accessions of wild Cucurbita pepo. | will incorporate these materials into the
cucurbit regeneration programfor the sumer of 2002 if they are received before
May. Previous experience with the wild type Cucurbita pepo indicates that, due
to the small flower size and poor male-female flower ratios, these accessions

wi Il best be regenerated in field cages using honey bees as pollinators instead
of hand pollination. W have been warned that the percent gernination of these
sanmpl es may be very |l ow or even zero percent. |In addition to the new accessions

of Cucum s and Cucurbita, we will continue to increase accessions where
di stribution quantities and percent germi nation have fallen below critical values
as set on GRIN.
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Forty new accessi ons of Daucus were started in the greenhouse in Cctober
2001 for the sunmer 2002 field cages. Taxonomc identification and unknown
life cycles are still an issue with Daucus regenerations, and continue to
cause difficulty with planning for greenhouse and field space usage. Many
of the newy acquired accessions have proven to be m xtures of annuals and
bi ennial s which require that their plant popul ation be regenerated in both
a greenhouse cage and field cage with resulting seed increases bei ng bul ked
bef ore storage.

Twent y-si x accessi ons of Pastinaca were planted in the greenhouse in
Noverber 2001 for summer 2002 field cages. The remaining twenty-three
unavai l abl e parsnip accessions will be started in Novenber 2002 for
regeneration in the summer 2003 field cages.

Regeneration of hard to handle and wild Cucumis species will continue in the
greenhouse as tinme, space, and | abor allocation permts. W hope to regenerate
approxi nately 18 accessions in two regeneration cycles in the Entonol ogy
greenhouse facility.

Germinations: In April 2002, viability testing will be performed on seed lots
resulting fromthe 2001 cucurbit regenerations. Viability testing will continue
during the sumrer nmonths on the 2000 and 2001 Daucus regeneration |lots, and on 5-
year germ nation testing to nmonitor the viability of the distribution lots in the
veget abl e col |l ecti ons.

Characterization: Revised descriptor lists will be devel oped for Cucum s and
Cucurbita by working with nmenbers of the Cucurbit Crop Gernplasm Conmittee and
ot her NPGS cucurbit curators. Once the descriptor |ists have been approved,
Oracle forns can be devel oped to assist in |oading newy acquired
characterization data and existing characterization data into GRIN

Eval uation: The Pollinator Program and the Vegetable Programw Il collaborate on
sone snall pollinator tests. One test involves eval uati ng whether blue-bottle
flies will pollinate unbels nmore efficiently than houseflies in greenhouse

i sol ati on cages. A second collaborative project is planned to devel op a cage and
pol i nator program for regenerating Cucum s and Cucurbita in the greenhouse.

O her: | amcurrently working with CGC nmenbers to review the cultivar lists of
accessions held at the National Center for Genetic Resources Preservation
(formerly National Seed Storage Laboratory) for possible inclusion in the working
col l ections of the NCRPIS vegetable collections.

f. Crucifers and Grasses (R.__Luhman and S. Bruner)

The col |l ecti on

Si xt een new Brassi ca accessions were added to the active collection during 2001
(Table 1). Fourteen of the new Brassica accessions are bulks created fromthird
year grow outs of 55 accessions received fromthe National Center for

Agricultural Utilization Research in 1988. These bul ks were based upon field

nmor phol ogi cal conpari sons, oil analyses and other seed characterization data. The
remai ni ng two Brassi ca accessions included one B. rapa donated from New York and
one B. napus donated from Arkansas. Seven Brassica accessions were re-identified
(three B. rapa to B. rapa var. parachinensis and four B. juncea to Sinapis alba)

New cruci fer accessions included two Matti ol oa accessions (one collected in
France and one collected in Portugal) and one Cranbe accession (donated from

Pol and). One Erysi num accession was re-identified fromErysi mumsp. to Erysimm
gomez- canpoi

Percent of avail abl e Echi nochl oa has dropped approxi mately seven percent, nostly
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due to | ow germ nation. Percent available in each of the remaining groups that |
curate has changed | ess than five percent.

Regener ati on and Mai nt enance:

In 2001, 78 Brassicaceae accessions were stored fromthe harvests conpleted in
2000. In 2001 we attenpted regenerations for one hundred fifty Brassica and

ei ght m scell aneous crucifers (Table 2). Mre than 95% of the material attenpted
was harvest ed

Germination testing of the entire Panicumcollection was initiated in 2001 (Table
2). 1t had been seven years since the |last gernmination. Germinations on the
2000 regenerations were also conpl eted.

The percentage of the Brassica collection backed up at the National Center for
Cenetic Resources Preservation increased slightly in 2001 (Table 2). Materia
sent for backup either replaced lots currently held with better quality seed or
provi ded new nateri al

Di stribution

During 2001, we distributed 1166 packets domestically and 690 packets
internationally of the crops that | curate (Table 3), representing 973 accessions
donestically and 632 accession internationally. The table bel ow indicates that
the increasing trend for Brassica orders (as reported in last year’s annua
report) reversed in 2001. However, the nunber of items distributed al so
decreased. Therefore, it is believed that the Brassica orders are nore research-
obj ective focused then they were five years ago. One focus continues to be
related to phytorenediation (at |east 10 orders). There are four Brassica
accessions generally supplied for phytorenediati on requests. These four
accessions were described in a paper published by Kumar et. al. in 1985 titled
“Phyt oextraction: The Use of Plants to Rembve Heavy Metals from Soils”. There
was al so a request in 2001 for the entire Eruca collection for a CGC approved
eval uation on flea beetle resistance and quality as |eafy green vegetable.
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Crop Year No. Of No. of Recipients No. of Items No. of Accessions
Orders Distributed Distributed
Brassica 1997 39 36 2267 973
1998 36 32 1560 1201
1999 53 46 2181 1123
2000 69 56 1245 862
2001 36 33 469 414
Crucifers 1997 17 13 334 297
1998 18 17 403 303
1999 15 13 299 227
2000 16 15 72 66
2001 22 18 640 268
Echinochloa 1997 0 0 0 0
1998 8 7 52 46
1999 2 2 9 8
2000 5 4 166 149
2001 4 4 36 33
Wild Linum 1997 0 0 0 0
1998 2 2 19 19
1999 3 3 26 16
2000 0 0 0 0
2001 2 2 22 19
Misc. Grasses 1997 2 2 4 4
1998 3 3 11 9
1999 1 1 1 1
2000 0 0 0 0
2001 3 3 7 6
Panicum 1997 4 4 52 47
1998 7 7 34 34
1999 2 2 7 7
2000 9 8 58 49
2001 8 8 662 650
Setaria 1997 6 6 251 235
1998 7 7 57 51
1999 7 6 27 26
2000 13 12 795 757
2001 6 6 20 19
Observations:

We continued to perfect methods for capturing digital images of crucifers during
Digital photographs were taken at full flower
and manipulated with Adobe PhotoShop.

Full flower images were also taken by collecting a plant sample and scanning that
sample in TIFF format with a flat bed scanner.

maintenance operations
in JPEG format,

downloaded to our server,

(Table 4).
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of silique samples on a flat bed scanner in TIFF format. The NCRPIS Imaging
Committee is developing standards for loading images to GRIN. Once these
standards are in place, plant images from the last three years and silique images
from the last four years will be loaded to GRIN.

Descri ptor observations were recorded during regeneration, and plant sanples were
taken for later descriptor observation data (Table 4). Two-thousand ei ghty-four
observations representing 386 accessions were collected in 2001. CObservations
for 97 accessions were transferred to GRIN in 2001

Visitors and Meetings:

| attended the Crucifer CGC at the American Society for Horticultural Science
(ASHS) neetings in July 2001. Additionally, the Crucifer CGC chairman, Dr. Mark
Farnham and | net with other Brassica researchers at the Agronomny Society
nmeetings (COctober 2001) to discuss the establishment of an oil seed nmeeting within
the United States.

| attended the Forage and Turfgrass CGC at the Agronony Society
Meeti ngs (Cctober 2001)

Future Pl ans:

The 2002 growi ng season is currently underway. Biennial Brassica was started in
the greenhouse in Decenber. Annual Brassica accessions will be started in the
greenhouse during March and will be transplanted to the field in early April. W
antici pate regenerating ca. 100 accessions in 2002.

We plan to regenerate the entire collection of wild flax in 2002. Perennial wild
flax was started in the greenhouse in December. Annual wild flax will be started
in the greenhouse in March. Wild flax will be transplanted to the field in late
May or early June.

We also may have a 2002 millet regeneration field.

I plan to work closely with a new graduate student in Agronomy as he develops his
PhD program in some aspect of Brassica germplasm maintenance

g. Amar ant hus, Cel osia, Chenopodium Coronilla, Dalea, Galega, Marina,
Melilotus, Perilla and Spinacia (D. Brenner and S. Bruner)

Acqui sition and inactivation (Table 1)

Fourteen Spi nacia accessions, including seven wild Spinacia tetrandra accessions,
were acquired through collaboration with collectors in the country of Ceorgia.
This acquisition is the result of a grant proposal | prepared with Georgi an
scientists, and funded by the NPGS Pl ant Exploration office for 2001. In
addition, two nore Spinacia tetrandra accessions were collected in Armenia by an
exploration project sponsored by the Western Regional Plant Introduction Station
These new accessions will be of interest to scientists seeking inproved di sease
resi stance in spinach

People in countries where wild Spinacia is native should be recruited for
collecting gernplasmto inprove our holdings. To this end, | am comunicating
with potential collectors in Pakistan

Thirty accessions of mscellaneous Urbelliferae were transferred here fromthe
National Center for Genetic Resources Preservation (NCGRP), conpleting the
transfer of this group, which greatly facilitates nanagenent.

Fifteen of the 46 new Amarant hus accessions were collected in the wild. These
i ncl ude three Amarant hus species newto the collection, collected in the
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Sout hwestern US by Donald Pratt, an |SU Botany graduate student funded by an NPGS
Pl ant Exploration grant. Wth these new acquisitions, 37 of the estimted 60
Amar ant hus species are now represented in our collection. Thirty diverse
accessions were donated by Xi Xiang Li, Institute of Vegetables and Fl owers,

Chi nese Acadeny of Agricultural Sciences. Three accessions within the collection
were identified as duplicates and elininated.

The Uni versi dad Naci onal Technica del Altiplano in Peru donated our first
accessi on of an unusual type of Chenopodi um qui noa (Ames 26191) with seeds that
pop like popcorn. Dr. Sven Jacobsen of CIP facilitated this donation

Mai nt enance and di stribution (Tables 2 and 3)

Amar ant hus and Chenopodi um

The seed storage staff, prinmarily Mary Arnold, pre-packaged distribution seed
sampl es. Pre-packagi ng speeds seed-order preparation, and accuracy. W now have
244 accessions of my crops pre-packed.

Fol | owi ng negative germination testing results, David Kovach perfornmed
tetrazoliumtests on six accessions of Chenopodiumto verify that the seeds were
not viable, and the accessions were inactivated.

Mel il otus and other | egunes

A regeneration planting of 21 accessions started in the fall of 2001 included
accessions with uncertain taxonomc identities and nenbers of the core
col |l ection.

Spi naci a:

Thirty-three Spinacia accessions were sent to M. Matt Linder of Sakata Seed
Conpany in Salinas, California for regeneration in cooperation with Dr. Ed Ryder
of the USDA-ARS. They delivered 56 new harvests from accessions planted in 2000
and harvested in early 2001. Because npost of the Spinacia accessions are now
avail able for distribution, cooperation with the Salinas groups will continue,

al t hough on a reduced scal e.

M scel | aneous Umbel | i f er ae:

After the conpletion of seed storage in early 2002, 28% of the niscellaneous
Urbel | i ferae are available for distribution, an inprovenment fromonly 17%in the
previous year. Most of the newy avail abl e accessi ons are Anet hum and Cori andrum
grown in the field in 2000. One-hundred nine accessions harvested in 2001 await
storage in 2002. After 2001, the backl ogs of easier-to-grow annual genera are
virtually conpl eted. Regeneration progress will be nore gradual in 2002 and
beyond as ny attention shifts to the nore difficult to grow genera, such as
Angel i ca.

One- hundred forty-two annual accessions were directly seeded into the field
on April 18, 2001. These were nostly Coriandrum but also Ammi, Anethum

Bi f ora, Foeniculum and Pinmpinella. An additional 11 accessions, primarily
Pinpinella, were transplanted into the field. Twelve accessions that did
not flower during the sumrer were transplanted out of the field into pots,
and remai ned healthy in GH 3 during the fall. Two Torilis japonica
accessions flowered during the winter, after transplanting, indicating that
they could be winter flowering annuals. Twenty-one biennial accessions of
Petrosel i num and Carum were planted on Septenber 27, 2001 for field-cage
pol l'ination in 2002.

The m scel | aneous unbels directly seeded in the field were planted with the
genera alternating as they came out of the Kinze tractor-nounted planter
This allowed me to detect planting errors. Anong the 125 genera pl anted,
about 5 rows had at |east one seedling of the wong genus. | cannot be
certain that wayward seeds were not sticking to people’'s feet or carried by
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water, etc., but an approximately 4% plot contam nation rate indicates a
better way to plant these small, oddly shaped seeds is needed.

Sone of the field-grown Coriandrum and Foeni cul um seeds were danaged by
Systole sp., a seed Chalcid wasp. W started a Systole working group that
i ncludes active research efforts by David Kovach and Sharon McClurg. The
group i s conducting experimnments designed to understand infestation and
enmergence of Systole insects in seeds.

Characteri zati on/taxonomy/ eval uati on (Table 4)

A productive collaboration with Mei Sun and her nol ecul ar genetics group at
the University of Hong Kong resulted in the resolution of two | ong-standing
probl ens in Amarant hus taxonomy. Pl 274275, an inportant plant breeding
parent, is now identified as Amaranthus hypochondri acus, and an aberrant
type of A cruentus, with sonme flower traits of another species is now
understood to be purely A cruentus and not of hybrid origin. The A
cruentus project will be submtted for publication. This fornula for

nol ecul ar research col |l aborati on can be expanded to other Amaranthus
taxonom ¢ issues, including an investigation of A blitumin 2002.

Donal d Pratt published the results of his graduate study of two simlar
wi | d Amarant hus species, A rudis and A tuberculatus. He concludes that
they are a single species and should be conmbi ned as A tuberculatus. In
early 2002 John Wersem nade this change in the GRI N dat abase.

REFERENCE

Pratt, Donald B., and Lynn G Cark. 2002. Amaranthus rudis and A
tubercul atus — one species or two? J. Torrey Bot. Soc. 128:282-296.

Corinne Johnson Rutzke of Cornell University conpleted a study of nobst of
t he Spinacia collection for potential cultivation as a food in outer space.
Her data are the nobst conpl ete descriptions of our collection, available
online at <http://ww. cornellcea.com Research_Archive/index. htnp. These
data include i mages, days to first flowering, and seed type descriptions.
We will be Iinking her data to the GRI N database. An additional spinach
research project |ed by Beiquan Mou, USDA/ ARS Salinas, California, is
collecting images and plant architecture data on nost of our collection,
and is willing to share data with GRIN.

The first two Chenopodi um descriptors, seed weight and male sterility, were
approved by the New Crops CCGC, | oaded into GRIN, and pertinent data
entered.

| hel ped i nprove our procedure for assigning Pl nunbers; we now can assign
Pl's when the original seed has denpnstrated viability and there are no
passport data issues. Fornerly, regeneration was required prior to Pl
nunber assignnent. This change will help reduce our backl ogs of tenporary-
nunmber ed accessi ons.
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Accession distributions 1997-2001

No. of Items No. of Accessions
Crop Year No. of Orders No. of Recipients Distributed Distributed
Amaranth 1997 53 40 444 186
1998 63 57 2746 1786
1999 62 50 3682 2487
2000 44 37 860 451
2001 51 37 985 604
Celosia 1997 3 3 3 2
1998 2 2 6 5
1999 3 3 24 17
2000 6 6 11 8
2001 2 2 12 11
Legumes 1997 9 7 25 20
1998 6 5 34 16
1999 4 4 32 32
2000 7 7 16 13
2001 4 4 7 7
Melilotus 1997 5 5 38 19
1998 11 9 213 154
1999 9 9 287 254
2000 16 12 712 554
2001 13 11 57 49
Perilla 1997 4 4 25 18
1998 1 1 3 3
1999 4 4 61 20
2000 6 6 41 21
2001 7 7 41 22
Quinoa 1997 8 7 18 16
1998 13 12 121 92
1999 10 10 294 163
2000 21 19 342 149
2001 18 15 239 173
Spinach 1997 10 8 1196 253
1998 13 11 1395 309
1999 11 10 1061 332
2000 7 7 670 348
2001 12 11 1736 354
Umbels 1997 8 8 325 183
1998 9 9 127 116
1999 14 13 150 87
2000 11 11 107 88
2001 15 13 105 94
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Enhancenent and/or utilization
AVMARANTHUS

The enhancenment project to reduce seed shattering in grain amaranths continues.
Ten new breeding lines were grown in Ames, lowa, and al so by David Balt ensperger
Univ. of Nebraska, Scottsbluff, Nebraska. Both observation plots were direct
seeded; seedlings were previously transplanted into observation plots. Direct
seedi ng was successful in reducing |abor and better approximting field
production conditions.

An F1 popul ation was found to be 100% mal e sterile, indicating possible
cytoplasmic inheritance of male sterility; it derives froma cross between PI
568125 (male sterile) and Pl 538323. The male sterile hybrid set seed well when
open pollinated in the field. 1In 2002 we will deternmne if male fertility is
restored in these open pollinated progeny. These parents could sonmeday be usefu
for hybrid seed production.

The University of Nebraska Scottsbluff amaranth breeding project will advance 31
lines from or derived from my breeding lines. Mst of these |ines are non-
shattering. Performance concerns in Nebraska include poor yield of non-
shattering lines, due to poor seed set, and |odging. The question of poor seed
set should be studied in 2002 with nicroscopic dissection of the seed heads.
Lines with non-lodging stens are needed and will be selected for

A wi ndy thunderstorm struck our Amaranthus observation plot in Ares on Sept. 7
causing many of the plants to blow over. Generally anmaranths have good tol erance
to wind, but this stormwas unusually late in the season, after the

i nfl orescences had expanded and the plants were top-heavy. Pl 604461 (A.
hypochondri acus) had good resistance to wi nd danmage, even though it was grow ng
in an exposed location. Pl 576447 (A. cruentus) also had good w nd resistance.
These accessi ons nay be good choices of breeding parents for these traits.

Col | aboration was continued with Charlie Block to enhance cultivated A tricolor
for disease resistance to Phonopsis amaranthicola. In late 2001, F2 hybrid seeds
of a cross between disease-susceptible and di sease-resi stant accessions were
produced. These progeny can be used to study the inheritance of disease

resi stance and for selection of new di sease-resistant vegetable |ines.

MELI LOTUS

An active breeding programworking with fine-stem and | owcounmarin traits is |ed
by Dr. G Ray Smith, of Texas A&M University. | hope to visit his research plots
in April of 2002.

Publ i cations and presentations and grants:

D.M Brenner and Mai a Akhal katsi, Grant Proposal: Plant exploration in the
country of CGeorgia to collect spinach gernplasmfor use in crop inprovenent.
April 6, 2001. Funded by USDA/ ARS NPGS Pl ant Expl oration

D.M Brenner. Project report: Anmaranthus, Celosia, Chenopodium Perilla,
Spi naci a, m scel |l aneous Forage Legunes and Unbelliferae. April 12, 2001, Oa
presentation. North Central Regional Plant Introduction Station, Program Review.

D.M Brenner. Prom sing Amaranth Gernplasm Oal presentation. Amaranth: A
prom sing new crop alternative. August 16-17, 2001. Amaranth Institute meeting.
Col unmbi a, MO

D.M Brenner*, D.D. Baltensperger, C.C. Block, RL. Myers, and |.Sinon. Anaranth
Progress and problenms. Abstract and oral presentation, p. 31. In Nov. 10-13,
2001. Abstracts, 5" National Synposium New crops and new uses: Strength in
diversity. Atlanta, GA. *presenting author
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D.M Brenner. Regenerating Gernplasm Sone methods used with Amarant hus and ot her
Crops at the North Central Regional Plant |Introduction Station. Novenber 14,
2001. Oral presentation, Plant Genetic Resources Conservation Unit, Giffin, GA

| prepared witten Progress Reports for three Crop Gernplasm Conmittees: C over
and Special Purpose Legumnes, Leafy Vegetable, and New Crops.

Pl ans:

| amrevising the Melilotus crop descriptors for GRIN and am conpl eting a paper
for publication on regeneration of Mlilotus gernplasm

Aspects of curation other than regeneration are priorities for nbost of ny crops.
Passport, and characterization data and thousands of grow ng-plant inmages await
loading into GRIN. In 2002, | hope to direct nuch of ny hourly support help to
work on these information backl ogs. Devel opnent of new software that will
facilitate loading inmages into GRIN on a |large scale is needed.

The Amaranthus collection is large and diverse enough to be a substantial aid in
resol ving taxonom c controversies. | collaborate with others to resolve sone of
these long-termissues. M hai Costea of the University of Guel ph and Mei Sun at
the University of Hong Kong are both very inportant in this effort.

Acknowl edgnent s:

Sam Fl onpb, formerly with the Brassica Project, is now assisting ny project.
St ephani e Bruner, mny shared technician, was permanently transferred to the
Brassica project in March. Jon Behrens and Reggi e Graeve were ny project’s
student workers. Beatriz Spal ding, recently a botany instructor, worked on ny
project in the spring, and hel ped with taxonomnm c determ nations in Cel osia.

h. Sunfl ower and M scel | aneous Asters (M Brothers, |I. Larsen)

The status of the Helianthus, flax, and m scel |l aneous aster gernplasmcollections
is summari zed in Table 1.

Acqui sition

Twenty-ei ght cultivated sunflowers were acquired in 2001. These accessi ons were
either requested fromthe National Center for Genetic Resources Preservation
(NCGRP, fornmerly NSSL) for regeneration and inclusion into our collection or were
materials recently assigned Crop Science Registrati on numbers.

Mai nt enance

For the flax and m scell aneous asters collections, there was relatively little
change in the percentage of avail able accessions in 2001 from 2000 (Table 1).
Availability for the wild and cultivated sunflower collections conmbi ned i ncreased
al nost 3 percent.

Regeneration activities for 2001 are sunmarized in Table 2. The cultivated

sunfl ower regenerations were affected by windstormon July 25 which caused severe
 odgi ng in many accessions and by the subsequent hot, dry weather. This past
sunmer, a Helianthus bol anderi accession was regenerated in the greenhouse;
regeneration attenpts on this species had been unsuccessful in the past. Geater
enphasi s was placed on obtaining seed increases from perennial Helianthus
species. |n 2001, 17 perennial accessions were caged and insect pollinated in
conparison to the four perennial accessions that were caged in 2000. Accessions
of H. anomal us and H. deserticola (one each) were sent to the National Arid Land
Pl ant Genetic Resources Unit (NALPGRU) in Parlier, California, to test the
regeneration potential of that l|ocation for these desert Helianthus species.

As accessions are regenerated, we continue to send sanples to NCGRP for back-up
Nearly the entire flax collection is duplicated at NCGRP, as well as 92 percent
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of the cultivated Helianthus collection, 58 percent of the wild Helianthus
coll ection, and 20 percent of the m scell aneous asters (Table 2).

In 2001, 322 germ nation tests were conducted, including schedul ed five-year
tests and initial germnation tests on new inventory lots (Table 2).

A pollinator study conducted in cooperation with the Entonpl ogy team was repeated
in 2001 to test the effectiveness of various Helianthus pollinators.
Unfortunately, due to an unreliable external source for pollinating insects, this
study was not successful and will be repeated in 2002.

A study was initiated in 2001 to determne the effect of concentrated popul ations
of potential insect pollinators on the rate of outcrossing in flax, a
predonminantly self-pollinating crop

Di stribution

The packet and accession distribution sunmaries for the niscellaneous asters,
flax and Hel i anthus gernplasmcollections are provided in Table 3. In 2000,

al nost 80 percent of Helianthus gernpl asm packets were sent to requestors outside
the United States. However, in 2001, the reverse was true; 83 percent of

Hel i ant hus ger npl asm packets were distributed donmestically and only 17 percent of
packets were sent outside the United States.

Year 2001 requests for sunflower gernplasmincreased two-thirds conpared to 2000.
The distribution history for the mscellaneous asters, flax, and Helianthus
gernpl asmcol l ections is provided in the foll ow ng table.

Cal endar No. of No. of No. of Itens No. of Acc.
Crop Year Orders Recipients Distributed D stributed
M sc. Asters 1997 6 6 29 21
1998 8 7 132 67
1999 8 8 15 14
2000 8 8 87 40
2001 6 5 10 7
Fl ax* 1998 8 7 66 62
1999 14 13 297 259
2000 8 8 120 118
2001 14 14 268 223
Cult. Helianthus 1997 57 40 2882 1025
1998 43 31 1855 916
1999 55 39 2114 1095
2000 28 27 884 740
2001 46 33 1500 766
W1 d Helianthus 1997 28 25 492 355
1998 28 22 547 426
1999 35 29 704 448
2000 21 15 820 588
2001 36 29 1322 879

* The flax collection was transferred to the NCRPI'S January 1998.

Characteri zati on/taxonomny

Pl ant and achene data were recorded for Helianthus increases, and plant data were
recorded for flax increases (Table 4). Characterization of flax seed is now
recorded on GRIN using an Oracl e-based form devel oped by D. Kovach. The form
allows for direct entry into GRIN, and various record-keepi ng procedures rel ated
to inventory mai ntenance are streamined. W also initiated a project to capture
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digital imges of Helianthus and fl ax seed, and 379 images were recorded in 2001
(Table 4). Also added to GRIN were oil percentage data for 300 Helianthus
accessi ons.

Eval uation/ Utilization
For a third year, eight H debilis ssp. debilis accessions were evaluated by M
Brothers and M Wdrl echner for their potential as a bedding plant.

In 2001, Helianthus seed was distributed for evaluation of host-plant resistance
to downy nildew, sunflower noth, and stem weevil.

Enhancenent
C. Block continued an enhancenent programto develop wild H annuus popul ati ons
resistant to Alternaria helianthi, Septoria helianthi, and powdery m | dew.

Future Pl ans

In cooperation with Maria Jenderek, NALPGRU, we will establish Parlier,
California as an alternate regeneration site for wild annual and perennia

Hel i ant hus species. W anticipate having 20 | arge pollination cages avail abl e
for regeneration on a yearly basis. In total, we estimate that 113 perennia

Hel i ant hus accessions and 86 annual Helianthus accessi ons could be regenerated at
this location. Additionally, 71 Vernonia accessions and five accessions of other
genera fromthe mscellaneous asters collection potentially could be regenerated
at the NALPGRU

In 2002 we will initiate a study to determne the effect of harvest date on seed
quality in wild annual Helianthus species. W have selected two H petiolaris
ssp. petiolaris accessions and four H annuus accessions for this investigation.
As part of a station-wide effort, we will begin tracking |abor requirenents for
t he vari ous gernplasm regenerati on and nmi nt enance processes.

i Cuphea and Euphorbia (J. W Van Roekel)

Cuphea

Acqui sition
There were no Cuphea accessions added to the collection in 2001 (Table 1).
Mai nt enance:

Mai nt enance of the collection has been Iimted to maintaining greenhouse plants
that are sterile, or that have not been successfully regenerated. There were 170
Cuphea accessions that were inactivated. These could not be grown because the
seed was not viable, and attenpts to obtain additional seed were not successful

Di stribution

Distributions for Cuphea are included in Table 3. The distribution history for
the last five years is provided in the table that foll ows.
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Crop Cal endar No. of No. of No. of No. of
Year Orders Reci pi ents Itens Accessi ons
Distributed | Distributed
Cuphea 1997 18 14 680 371
1998 6 5 25 18
1999 12 11 110 98
2000 10 8 122 89
2001 16 12 713 498

Characteri zati on/taxononmny:

None.

Eval uati on/ Enhancenent :

Al t hough no active eval uation or enhancenment of Cuphea is being done at NCRPIS,
i nformation, training, and gernplasm are being shared with researchers who are
actively pursuing conmercialization of the crop

In collaboration with Dr. Steven Knapp (Oregon State University), one accession
of an inproved Cuphea |line was increased to provide nore seed for further
enhancenent and eval uation by his research group and other coll aborators.
Future Pl ans:

Regeneration efforts for this growi ng season will be considered based on
viability, seed availability, and resources available for the com ng season

Di scussi ons have been held to determine if this species should in whole, or in
part be transferred to another |ocation.

Euphor bi a

Acqui si tion

One new accessi on of Euphorbia was added to the collection in 2001. (Table 1)
Mai nt enance:

Regeneration has been limted in 2001 to harvesting existing plants in the
greenhouse and to vernalizing some accessions to induce flowering and seed
production in the greenhouse.

Di stribution

Distributions for Euphorbia are included in Table 3. The distribution history for
the last five years is provided in the table that foll ows.
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Crop Cal endar No. of No. of No. of No. of
Year Orders Reci pi ent's I tens Accessi ons

Euphor bi a 1997 4 4 18 11
1998 0 0 0 0
1999 2 2 2 2
2000 3 3 37 37
2001 1 1 1 1

Characterization/taxonony:
None.

Eval uati on/ Enhancenent :
None.

Future Pl ans:

At this time, regeneration efforts will be linted to using vernalization to
i nduce flowering of greenhouse plants. These will be harvested as appropriate.
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Year 2001

CURATOR

Brenner

Brothers

Luhman

Millard

Reitsma

Van Roekel

Widrlechner

Table 1'

GENUS_CROP

NC7-amaranth
NC7-celosia
NC7-legumes
NC7-melilotus
NC7-perilla
NC7-quinoa
NC7-spinach
NC7-umbels

Sub-Total:

NC7-asters
NC7-flax
NC7-sun.cults
NC7-sun.wilds

Sub-Total:

NC7-brassica
NC7-crucifers
NC7-echinochloa
NC7-flax.wilds
NC7-grasses
NC7-panicum
NC7-setaria

Sub-Total:

NC7-corn.kin
NC7-maize

Sub-Total:

NC7-chicory
NC7-cucumis.cucs
NC7-cucumis.melo
NC7-cucumis.wilds
NC7-cucurbita
NC7-cucurbits.misc
NC7-daucus
NC7-ocimum
NC7-parsnips

Sub-Total:

NC7-cuphea
NC7-euphorbia

Sub-Total:

NC7-mints
NC7-ornamentals

Sub-Total:

Total:

# Accessions, # Acquired, # Available

iccessions icpa%cifed % Acquired
3326 46 1
54 2 4
231 4 2
922 2 0
22 1 5
236 1 0
401 24 6
990 44 4
6182 124 2
311 0 0
2807 0 0
1662 28 2
2152 0 0
6932 28 0
1970 16 1
1098 3 0
268 0 0
157 2 1
116 0 0
969 0 0
995 0 0
5573 21 0
33 0 0
17723 676 4
17756 676 4
249 0 0
1347 1 0
3046 14 0
327 0 0
943 0
2 0 0
1088 51 5
96 0 0
71 0 0
7169 67 1
650 0 0
217 1 0
867 1 0
120 0 0
2499 69 3
2619 69 3
47098 986 2
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# Available

2994
19
105
679
22
166
351
252
4588
84
2791
1388
1110
5373
1573
646
187
18
14
857
891
4186

10975
10981
175
1262
2187
116
787

613
84
22

5247

487
43

530
59

1101
1160
32065

% Available

90
35
45
74

100
70
88
25
74
27
99
84
52
78
80
59
70
11
12
88
90
75
18
62
62
70
94
72
35
83
50
56
88
31
73
75
20
61
49
44
44
68

% Avalil
Last Yr

87
33
43
74
100
70
86
16
71
27
100
81
47
76
80
58
66
10
11
87
90
74
18
64
64
70
90
71
32
82
0
58
75
26
72
59
20
51
50
41
42
68



Year 2001

CURATOR

Brenner

Brothers

Luhman

Millard

Reitsma

VanRoekel

Widrlechner

Table 2 # Germed, # Regenerated, # Backed Up
# # Accs % Accs  # Attempted
GENUS_CROP  Accession
s Germed Germed Regen
NC7-amaranth 3326 169 5 188
NC7-celosia 54 14 26 5
NC7-legumes 231 0 0 0
NC7-melilotus 922 0 0 0
NC7-perilla 22 1 5 1
NC7-quinoa 236 13 6 7
NC7-spinach 401 0 0 60
NC7-umbels 990 246 25 159
Sub-Total: 6182 443 7 420
NC7-asters 311 4 1 1
NC7-flax 2807 102 4 28
NC7-sun.cults 1662 91 5 104
NC7-sun.wilds 2152 125 6 146
Sub-Total: 6932 322 5 279
NC7-brassica 1970 34 2 150
NC7-crucifers 1098 143 13 8
NC7-
echinochloa 268 0 0 10
NC7-flax.wilds 157 4 3 0
NC7-grasses 116 0 0 4
NC7-panicum 969 249 26 23
NC7-setaria 995 0 0 23
Sub-Total: 5573 430 8 218
NC7-corn.kin 33 0 0 0
NC7-maize 17723 1567 9 376
Sub-Total: 17756 1567 9 376
NC7-chicory 249 0 0 74
NC7-
cucumis.cucs 1347 44 3 45
NC7-
cucumis.melo 3046 74 2 82
NC7-
cucumis.wilds 327 17 5 18
NC7-cucurbita 943 34 4 26
NC7-
cucurbits.misc 2 0 0 0
NC7-daucus 1088 0 0 91
NC7-ocimum 96 64 67 0
NC7-parsnips 7 0 0 35
Sub-Total: 7169 233 3 371
NC7-cuphea 650 17 3 0
NC7-euphorbia 217 0 0 0
Sub-Total: 867 17 2 0
NC7-mints 120 53 44 16
NC7-
ornamentals 2499 72 3 232
Sub-Total: 2619 125 5 248
Total: 47098 3137 7 1912

56

#
Harvested
Regen

184

g = O O &

56
109
359

28
82
99
209
148

13
16
189

334
334
43

77

77

64
74
1510

#
Perm
Peren
nial

O O 00 0 O O O O O O o o o o o o

O NOoO -~ 0O 0O 0o o o o

o

o O O o o

o O O o

30
30
45

Perennial
Harvested

—_
O O O o1 O OO O O O oo oo o o

O A W 20O OO OO O

o

o O O o o

o O O o

29
29
48

# Accs
Backed
Up for
YR

20

O N O O =

54
33
110

51
114
165

23

40

39

©

123

205
205
12

37

33

14
16

33
18

169

- ©O© O ©

121
122
903

Total #
Accs
Backed
Up
2986
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Year 2001

CURATOR

Brenner

Brothers

Luhman

Millard

Reitsma

VanRoekel

Table 3

GENUS_CROP

NC7-amaranth
NC7-celosia
NC7-legumes
NC7-melilotus
NC7-perilla
NC7-quinoa
NC7-spinach
NC7-umbels

Sub-Total:

NC7-asters
NC7-flax
NC7-sun.cults
NC7-sun.wilds

Sub-Total:

NC7-brassica
NC7-crucifers
NC7-echinochloa
NC7-flax.wilds
NC7-grasses
NC7-panicum
NC7-setaria

Sub-Total:

NC7-corn.kin
NC7-maize

Sub-Total:

NC7-chicory
NC7-cucumis.cucs
NC7-cucumis.melo
NC7-cucumis.wilds
NC7-cucurbita
NC7-cucurbits.misc
NC7-daucus
NC7-ocimum
NC7-parsnips

Sub-Total:

NC7-cuphea

# Distributed, # Orders, # Recipients

#
Accessions

3326
54
231
922
22
236
401
990
6182
311
2807
1662
2152
6932
1970
1098
268
157
116
969
995
5573
33
17723
17756
249
1347
3046
327
943
2
1088
96
71
7169
650

# ltems Dist  # Items Dist
Domestic Foreign

198 787
10 2

2 5

21 36
33 8
207 32
1371 365
19 86
1861 1321
8 2

43 225
1052 448
1299 23
2402 698
90 379
371 269
5 31

22 0

7 0
654 8
17 3
1166 690
12 1
6704 539
6716 540
282 6
393 282
157 330
58 10
119 169
1 1

54 181
18 79

0 0
1082 1058
691 22
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# Accs Dist
Domestic

157
10

2

19
22
173
354
14
751
6
38
651
871
1566
78
199

19

650
16
973

4506
4513
175
333
134
41
101

51
17

853
480

# Accs Dist
Foreign

563
2

5

36

8

25
338
81
1058

188
319

23
532
357
234

917
18

# Accs Dist
Total

604
11

49
22
173
354
94
1314

223
766
879
1875
414
268
33
19

650
19
1409

4569
4576
175
477
409
48
156

211
79

1556
483

% Accs
Distributed

18
20
3
5
100
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88
9
21
2
8
46
41
27
21
24
12
12
5
67
2
25
21
26
26
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15
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19
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0
22
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Widrlechner

NC7-euphorbia 217

Sub-Total: 867
NC7-mints 120
NC7-ornamentals 2499
Sub-Total: 2619
Total: 47098

* Order and Recipient sums are station totals
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Year 2001

CURATOR

Brenner

Brothers

Luhman

Millard

Reitsma

Table 4

GENUS_CROP

NC7-amaranth
NC7-celosia
NC7-legumes
NC7-melilotus
NC7-perilla
NC7-quinoa
NC7-spinach
NC7-umbels

Sub-Total:

NC7-asters
NC7-flax
NC7-sun.cults
NC7-sun.wilds

Sub-Total:

NC7-brassica
NC7-crucifers
NC7-echinochloa
NC7-flax.wilds
NC7-grasses
NC7-panicum
NC7-setaria

Sub-Total:

NC7-corn.kin
NC7-maize

Sub-Total:

NC7-chicory
NC7-cucumis.cucs
NC7-cucumis.melo
NC7-cucumis.wilds
NC7-cucurbita
NC7-cucurbits.misc
NC7-daucus
NC7-ocimum
NC7-parsnips

Sub-Total:

# Obs in GRIN, # Images in GRIN

#
Accessions

3326
54
231
922
22
236
401
990
6182
311
2807
1662
2152
6932
1970
1098
268
157
116
969
995
5573
33
17723
17756
249
1347
3046
327
943
2
1088
96
71
7169
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VanRoekel

Widrlechner

NC7-cuphea
NC7-euphorbia

Sub-Total:

NC7-mints
NC7-ornamentals

Sub-Total:

Total:
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Year 2001

CURATOR

Brenner

Total:

Table 5

GENUS_CROP

NC7-amaranth

Total:
NC7-celosia

Total:
NC7-legumes

Total:
NC7-melilotus

Total:
NC7-perilla

Total:
NC7-quinoa

Total:
NC7-spinach

Total:
NC7-umbels

Total:

Five-Year Summaries for Orders

TIME_PERIOD

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

#
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44
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2746
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3

6
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16

7
114
38
213
287
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1307
25

61
41
41
171
18
121
294
342
239
1014
1196
1395
1061
670
1736
6058
325
127
156
107
105
820

18257

# Accessions
Distributed

186
1784
2485

451

604
5510

2
5
17
8
1"
43
20
16
32
13
7
88
19

154

254
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1030
18
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92
163
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253
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348
354
1596
183
116
93
88
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Brothers

Total:
Luhman

NC7-asters

Total:
NC7-flax

Total:
NC7-sun.cults

Total:
NC7-sun.wilds

Total:

NC7-brassica

Total:
NC7-crucifers

Total:

NC7-echinochloa

Total:
NC7-flax.wilds

Total:
NC7-grasses

Total:

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001
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14
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223
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916
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740
766

4542
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227

66
268
1161

46

149

33

236

19

16

54

D O =~ O >

20



Total:
Millard

Total:
Reitsma

NC7-panicum

Total:
NC7-setaria

Total:

NC7-corn.kin

Total:
NC7-maize

Total:

NC7-chicory

Total:
NC7-cucumis

Total:
NC7-cucurbita

Total:

NC7-cucurbits.misc

Total:
NC7-daucus

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001
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30

202
178
231
257
303
1171
1215
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25
50
49
54
60
59
272
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160
137
167
193
209
866
908

(230N BN &) B NN @V ]

23
41
40
46
45
49
221

52
34

58
662
813
251

57

27
795

20

1150
11786

15

23

19

20

13

90

5034
3297
4545
18526
7243
38645
38735

22

76
123

52
288
561

2910
1584
3064
1555
1230
10343
275
114
170
457
288
1304

g N O N = O

271
922
481
205
235

47
34

49
650
787
235

51

26
757

19

1088
7919

NN o~

31
3281
2184
2808

10990
4569
23832
23863
20
39
115
52
175
401
1866
995
2084
1235
934
7114
249
98
137
363
156
1003

W =2 O = =2~ 0

204
525
331
203
211



Total:
Van Roekel

Total:
Widrlechner

Total:

Station Total:

Total:
NC7-ocimum

Total:
NC7-parsnips

Total:

NC7-cuphea

Total:
NC7-euphorbia

Total:

NC7-mints

Total:
NC7-ornamentals

Total:

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001

01/01/1997 - 12/31/1997
01/01/1998 - 12/31/1998
01/01/1999 - 12/31/1999
01/01/2000 - 12/31/2000
01/01/2001 - 12/31/2001
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498

447
471

3774

66

N NN W

29

A OODMNMONDN

431

400
424

3132

2114
91
211
206
245
97
850

15201
680
25
110
122
713
1650
18

0

2

37

1

58
1708
33
85

8

37
75
238
520
531
656
585
999
3291
3529

103363

1474
46
70
88
75
79

358

10374
371
18

98

89
483
1059
1"

37

51
1110
18
47

35
42
150
269
234
271
281
365
1420
1570

62403



